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PREFACE
In 1870 , M ontana's  n o n -I n d ia n  p o p u la t io n  was e s t im a t e d  a t  
s l i g h t l y  more th an  2 0 ,0 0 0 .  T h ir ty  y e a r s  l a t e r ,  a t  th e  tu rn  o f  the  
c e n t u r y ,  th e  s t a t e ' s  p o p u la t i o n  was s t i l l  under a q u a r te r  o f  a m i l ­
l i o n .  In  t h i s  s h o r t  t im e ,  h o w ev er , in c o m p a t ib le  c u l t u r a l  p r a c t i c e s ,  
the  immense dep en d en ce  o f  s e t t l e m e n t  on w i ld  m e a t ,  im p orted  d i s e a s e s ,  
and the  tremendous e x p l o i t i v e  n a t u r e  o f  man, combined w ith  th e  d e l i ­
c a t e  n a tu r e  o f  e a r l y  b ig  game h e r d s ,  d r a s t i c a l l y  red uced  th e  new 
s t a t e ' s  w i l d l i f e  r e s o u r c e  to  b u t an ech o  o f  i t s  a b o r i g i n a l  s t a t u s .  
Among th e  game an im a ls  t h a t  s u f f e r e d  m ost were two r a c e s  o f  w i ld  
s h e e p ,  th e  Audubon b ig h o rn  sh e ep  (O vis  c a n a d e n s is  au d ubon i) and th e  
Rocky M ountain  b ig h o r n  sh e ep  (O vis  c .  c a n a d e n s i s ) .  The f i r s t  s p e c i e s  
in h a b i t e d  th e  rough , broken r i v e r  b rak es  found e x t e n s i v e l y  a lo n g  
th e  m ajor r i v e r  c o u r s e s  i n  e a s t e r n  Montana and th e  w e s te r n  D a k o ta s .
I t  was d e s c r ib e d  by Lewis and C lark  i n  bands o f  up to  40 a n im a ls .
The an im al became e x t i n c t  i n  1916 . The seco n d  s p e c i e s  now e x i s t s  
i n  Montana i n  17 i s o l a t e d  p o p u l a t i o n s ,  th e  number t o t a l l i n g  about  
1 ,6 0 0  t o  1 ,7 0 0  a n im a ls  (B u ech n er , 1 9 6 0 ) .
In  1915 , th e  Montana Departm ent o f  F ish  and Game, i n  a b e la t e d  
a ttem p t  t o  s a v e  th e  endan gered  s p e c i e s ,  c l o s e d  th e  s t a t e  to  sh e ep  
h u n t in g .  Twenty y e a r s  l a t e r ,  w ith  th e  sh e e p  s e a s o n  s t i l l  c l o s e d ,  
th e  F i s h  and Game C om m ission , in  t h e i r  b i e n n i a l  r e p o r t  to  th e  
g o v e r n o r ,  s t a t e d  th a t  th e  " in c r e a s e  i s  n o t  as would be e x p e c t e d ,"
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and t h a t  sh e ep  management was t h i s  s t a t e ' s  number one game problem .
In  1 9 4 2 -4 4 ,  Faye Couey (1 9 5 0 )  summarized M ontana's  w i ld  sh e e p  numbers, 
e s t im a t e d  1 , 2 0 0  a n im a ls ,  and u rged  a more d e term in ed  s tu d y  o f  th e  
a n im a ls '  h a b i t s ,  m in e r a l  r e q u ir e m e n ts ,  and d i s e a s e s .  L a t e r ,  in  
1950 , L loyd M cDowell, a F i s h  and Game b i o l o g i s t ,  s u g g e s t e d  th a t  
Rock C reek a f f o r d e d  an e x c e l l e n t  p l a c e  to  do d e t a i l e d  work i n  d i s e a s e ,  
b r e e d in g ,  and l i f e  h i s t o r y  d a t a .  L ik e  32 (55 p e r c e n t )  o f  t h i s  
c o u n t r y ' s  58 endem ic Rocky M ountain b ig h o r n  s h e e p  h e r d s ,  t h i s  popu­
l a t i o n  n o r m a lly  avera g ed  l e s s  th an  100 a n im a ls .  A l s o ,  l i k e  m ost o f  
t h e s e  s m a l l  h e r d s ,  d e s p i t e  l o c a l  i n t e r e s t  and p r o t e c t i v e  management, 
i t  has  f a i l e d  to  resp on d  i n  c o n d i t i o n ,  expand i t s  r a n g e ,  o r  i n c r e a s e  
beyond l i m i t e d  num bers.
P r i v a t e ,  f e d e r a l ,  and s t a t e  c o o p e r a t io n  w i th  th e  W i l d l i f e  De­
partm ent o f  th e  U n i v e r s i t y  o f  Montana have  e n a b le d  t h i s  au th o r  to  
i n i t i a t e  w hat i s  hoped w i l l  become a t h r e e - y e a r  s tu d y  i n v o l v i n g  
t h r e e  s t u d e n t s ,  each w orking  f o r  one y e a r .  The o v e r a l l  o b j e c t i v e  
o f  t h i s  s tu d y  w i l l  be t o  a s s e s s  th e  e c o s y s te m  i n v o l v i n g  the  b i g ­
horn sh e e p  p o p u la t io n  and to  d e te r m in e  th e  mechanisms l i m i t i n g  th e  
grow th o f  t h i s  h erd .
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CHAPTER I 
INTRODUCTION
O b j e c t iv e s
1 . To d e te r m in e  th e  e x t e n t  o f  th e  b ig h o r n  s h e e p  w in t e r  range .
2 . To r e s e a r c h  th e  la n d - u s e  h i s t o r y  o f  th e  w in t e r  r a n g e ,
3 .  To r e s e a r c h  th e  p o p u la t io n  and management h i s t o r y  o f  the
b ig h o r n  sh e ep  h erd .
4 .  To i n i t i a t e  r e s e a r c h  i n t o  th e  g e o lo g y ,  s o i l ,  and v e g e t a ­
t i v e  c h a r a c t e r i s t i c s  o f  th e  w in t e r  r a n g e .
5 .  To r e s e a r c h  th e  f a c t s  su rro u n d in g  th e  a l l e g e d  b ig h o rn  
sh e e p  d e c l i n e  o f  1965.
6 . To d e te r m in e  th e  p r e s e n t  number and c o n d i t i o n  o f  th e  b i g ­
horn  sh eep  h e r d .
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L i t e r a t u r e
Sugden (1 9 5 1 ) p r e s e n t e d  a co m p reh en s iv e  r ev ie w  o f  th e  s t u d i e s  
p e r t a i n i n g  t o  th e  n a t i v e  sh eep  o f  N orth  A m erica . He s t a t e d  t h a t  
o v e r  80 p e r c e n t  o f  t h e  m ajor  s t u d i e s  o f  b ig h o r n  sh eep  had been  pub­
l i s h e d  d u r in g  th e  p e r io d  from 1937 t o  1 9 5 1 ,  a t  a r a t e  o f  a p p r o x i­
m a te ly  one p e r  y e a r .  A lth ough  th e  p u b l i s h e d  m a t e r i a l  s i n c e  Sugden’ s  
r e v ie w  has in c r e a s e d  g e o m e t r i c a l l y ,  t h e  l i t e r a t u r e  i s  s u r p r i s i n g l y  
s l im  i n  d e t a i l e d  s t u d i e s  o f  a s i n g l e  h erd  o f  b ig h o r n  s h e e p .  The 
f i r s t  work o f  t h i s  n a tu r e  was S p e n c e r ’ s  (1 9 4 3 )  n o t e s  on th e  b i g ­
horn  sh eep  i n  th e  T a r r y a l l  M ountains o f  C o lo ra d o . Murie (1944)  
p r o v id e d  one o f  th e  b e s t  o v e r a l l  d e s c r i p t i o n s  o f  a herd  o f  w i ld  
sh eep  t o  d a t e — i n  t h i s  c a s e ,  th e  O v is  d a l l i  d a l l i  o f  Mount M cK inley .
Faye Couey summarized s e v e r a l  y e a r s  o f  f i e l d  o b s e r v a t io n s  on 
M ontan a's  Sun R iv er  sh eep  herd  i n  h i s  1950 work on th e  B ighorn  
Sheep o f  Montana. J o n e s  (1 9 5 0 )  su r v ey e d  th e  b ig h o r n  sh e ep  o f  C a l­
i f o r n i a ,  O vis  c .  c a l i f o r n i a n a , w hich  a re  r e p r e s e n t e d  by fo u r  
s m a l l  p o p u la t io n s  i n  c l o s e  p r o x im i ty  t o  ea ch  o t h e r .  T h is  work 
was b rou gh t up t o  d a t e  by M cCullough and S ch n eeg a s  ( 1 9 6 6 ) .  Packard  
(1 9 4 6 )  , in  a one and o n e - h a l f  y e a r  s tu d y  o f  th e  b ig h o rn  sh eep  i n  
th e  Rocky M ountain N a t io n a l  P a rk , C o lo ra d o ,  summarized t h e  f a c t o r s  
l i m i t i n g  b ig h o r n s .  An e x t e n s i v e  s tu d y  o f  O vis  c .  c .  was
-4 -
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co n d u cted  by Sugden (1 9 5 1 )  and p r e s e n t e d  i n  a p a p er  d e a l in g  p r i ­
m a r i ly  w i t h  t h e  Chum Creek herd  i n  B r i t i s h  C olum bia. T h is  was 
t h e  m o st  d e t a i l e d  o f  th e  r e c e n t  s t u d i e s  co n cern ed  w i th  a p a r t i c u l a r  
b ig h o r n  h e r d .  Ogren (1 9 5 4 )  and Woodgerd (1964) worked w ith  M ontana's  
w a t e r - i s o l a t e d  W ild h o rse  I s la n d  h e r d .  W e l le s '  (1 9 6 1 )  pap er  d e a l in g  
w it h  th e  b ig h o r n  sh eep  o f  Death V a l l e y ,  O vis  c .  n e l s o n i , fo c u s e d  
on i n d i v i d u a l  p o p u la t io n s  t o  a l i m i t e d  e x t e n t .
The U n ite d  S t a t e s '  p o p u la t i o n s  o f  O vis  c .  c a n a d e n s is  w ere w e l l  
summarized i n  H oness and F r o s t ' s  (1 9 4 2 )  "Wyoming B igh orn  Sheep S tu d y" ,  
C o u ey 's  (1 9 5 0 )  "B ighorn  Sheep o f  Montana", S m ith 's  (1 9 5 4 ) "B ighorn  
Sheep i n  Id ah o" , and M o se r 's  (1 9 5 2 )  "B ighorn  Sheep o f  C o lorad o" .
Helmut B u e c h n e r 's  monograph (1 9 6 0 )  "B ighorn  Sheep i n  th e  U n ited  S t a t e s "  
th o r o u g h ly  summarized a l l  o f  th e  b ig h o r n  sh eep  d a ta  th rou gh  1959 .
Range d e p l e t i o n  and c o m p e t i t io n  as  f a c t o r s  a f f e c t i n g  b ig h o r n  
sh eep  c o n d i t i o n s  have b een  n o t a b ly  d i s c u s s e d  i n  M i l l s  ( 1 9 3 7 ) ,  H oness  
and F r o s t  ( 1 9 4 2 ) ,  Packard ( 1 9 4 6 ) ,  Cowan ( 1 9 4 7 ) ,  Cowan ( 1 9 5 0 ) ,
B uechner ( 1 9 6 0 ) ,  Johnson  ( 1 9 6 3 ) ,  and M cCullough and S ch n eeg a s  ( 1 9 6 6 ) .  
S p e c i f i c  n u t r i t i o n a l  d e f i c i e n c i e s  w ere  r e s e a r c h e d  by Packard ( 1 9 4 6 ) ,  
M i l l e r  ( 1 9 4 2 ) ,  and P u l l i n g  ( 1 9 4 5 ) .  P r e d a t io n  f a c t o r s  w ere  a d eq u a te ­
l y  co v ered  in  Packard (1 9 4 6 )  and Cowan (1 9 4 7 )  , w h i l e  h u n t in g  p r e s ­
s u r e s  w ere  d i s c u s s e d  i n  Swank (1958) and B uechner ( 1 9 6 0 ) .
P a r a s i t e s  i n f e c t i n g  b ig h o r n  sh e ep  h a v e  r e c e n t l y  been  summar­
i z e d  i n  B eck lund  and S en g er  ( 1 9 6 7 ) .  G e n e ra l  s t u d i e s  to u c h in g  upon 
d i s e a s e s  and p a r a s i t e s  o f  w i l d  sh eep  i n c lu d e  Cowan ( 1 9 5 1 ) ,  H oness  
and W in ters  ( 1 9 5 6 ) ,  and Buechner ( 1 9 6 0 ) .  The lungworm-pneumonia  
com plex was i n i t i a l l y  r e s e a r c h e d  by F o r r e s t e r  and S en g er  (1963  and 
1964) i n  Montana and by Howe (1 9 6 6 )  i n  C o lo ra d o .
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G e i s t  (1 9 6 6 )  w ro te  an e x c e l l e n t  d o c t o r a l  work on th e  b e h a v io r  
o f  b ig h o r n  sh e e p  w hich  c u lm in a te d  43 months o f  s tu d y  In B r i t i s h  
C olu m b ia .
T h is  b r i e f l y  summarizes work w ith  b ig h o r n  sh e e p  to  d a t e .  The 
o u t l i n e ,  m eth o d s , and o b j e c t i v e s  f o r  t h i s  s tu d y  were d e r iv e d  from 
th e  above l i t e r a t u r e .
Methods
The p la n  and r e s e a r c h  s c h e d u le  fo r  t h i s  s tu d y  w ere o u t l i n e d  
d u r in g  th e  e a r l y  f a l l  o f  1966 . The f i v e  h u n te r s  r e c e i v i n g  1966 
Bighorn  Sh eep  P e rm its  fo r  th e  Rock C reek a r e a  w ere g iv e n  p l a s t i c  
and can vas  bags and asked to  c o o p e r a t e  w i th  the  s tu d y  by p u t t in g  
th e  v i s c e r a  o f  t h e i r  k i l l  In  th e  bags and n o t i f y i n g  th e  U n iv e r s i t y  
o f  M ontana. Three h u n te r s  w ere s u c c e s s f u l  and t h r e e  v i s c e r a  were  
c o l l e c t e d  and a n a ly z e d .  The b ig h o r n  sh eep  l i t e r a t u r e  was r e v ie w e d ,  
f i n a n c i a l  su p p o r t  s e c u r e d ,  cam era, s p o t t i n g  s c o p e ,  b i n o c u l a r s ,  camp 
g e a r ,  m aps, and a e r i a l  ph otos  were c o l l e c t e d  b e f o r e  g o in g  I n t o  th e  
f i e l d  on December 15 , 1966,
B etw een  December and m id -J u n e , 1967 , work on t h i s  s tu d y  was 
perform ed In  th e  f i e l d .  The U. S .  F o r e s t  S e r v i c e  fu r n ish e d  a c a b in  
n ea r  Rock Creek t h a t  was l e s s  than o n e -q u a r te r  o f  a m i l e  from th e  
r e p o r te d  b ig h o r n  sh eep  w in t e r  r a n g e .  From h e r e  I  to o k  s y s t e m a t i c  
h ik e s  a c r o s s  th e  sh eep  ra n g e  from Capron C reek t o  Jimmy L eaf  
Gulch (map, page 1 ^ .  These h ik e s  g e n e r a l l y  I n v o lv e d  w a lk in g  up 
one draw , t r a c k in g  th e  r id g e  to  th e  Rock C reek f a c e ,  th en  w a lk in g  
down th e  a d j a c e n t  draw. U su a l ly  t h e s e  w a lk s  to o k  from s i x  to  te n  
hou rs  and in v o l v e d  te n  t o  e i g h t e e n  m i l e s , d e p en d in g  on w eath er
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c o n d i t i o n s ,  s e a s o n ,  and s u c c e s s .  N o te s  w ere ta k en  i n  th e  f i e l d  and 
a d a i l y  j o u r n a l  k e p t  a t  n i g h t . *
I n i t i a l  o b s e r v a t io n s  in c lu d e d  e x i s t i n g  game t r a i l s ,  snow c o n d i ­
t i o n s ,  range a v a i l a b i l i t y ,  and an im al s i g h t i n g s .  Sheep o b s e r v a t io n s  
w ere mapped on a e r i a l  p h o to s  and w e a th e r  c o n d i t i o n s ,  lan d  e x p o s u r e ,  
f l i g h t  b e h a v io r ,  a p p a ren t  c o n d i t i o n  and band numbers and s e x  com posi­
t i o n  r e c o r d e d .  The com petin g  u n g u la t e s — c a t t l e ,  h o r s e s ,  d o m est ic  
s h e e p ,  d e e r ,  and e l k — w ere  a l s o  c l o s e l y  o b s e r v e d .  L a t e r ,  i n d i v i d u a l  
sh eep  and sh eep  bands became f a m i l i a r  and t h e i r  m ovem ents, b ed d in g  
a r e a s ,  and m in e r a ls  l i c k s  l o c a t e d  and a p o p u la t io n  a g e / s e x  com p osi­
t i o n  r e s e a r c h e d .  The sh eep  were c o n t i n u a l l y  c e n s u s e d .  Over 25 p e o p le  
h e lp e d  c en su s  th e  a n im a ls  i n  January and t h r e e  a i r p la n e  f l i g h t s  were  
made d u rin g  e a r l y  s p r in g  to  f i n d  sh eep  m is s e d  on f o o t  in  th e  f i e l d .  
P o p u la t io n s  o f  p o t e n t i a l  p r e d a to r s  w ere  o b se r v e d  and r e c o r d e d .
A c o l l e c t i o n  was made o f  a l l  sh eep  b on es  found and r e c o r d s  
made o f  t h e i r  l o c a t i o n  and c o n d i t i o n , * *  F resh  b ig h o rn  w in t e r  k i l l s  
w ere  im m ed ia te ly  ta k en  t o  th e  U n i v e r s i t y  o f  Montana f o r  a u to p s y .
O ther b ig  game w in t e r  k i l l s  w ere  check ed  f o r  age and c o n d i t io n  in  th e  
f i e l d .  V e g e t a t io n  and bone sam p les  w ere c o l l e c t e d ,  i d e n t i f i e d ,  and 
c a t a lo g u e d  in  M is s o u la .  A l l  d u r in g  th e  s t u d y ,  a s p e c i e s  l i s t  was 
k ep t  o f  t h e  v a r io u s  mammals, b i r d s ,  and v e g e t a t i o n  o b s e r v e d .  A 
w e a th e r  r e c o r d  was m a in ta in e d  i n  n earb y  P h i l ip s b u r g  by th e  P h i l i p s -  
burg Ranger D i s t r i c t ,  L o lo  N a t io n a l  F o r e s t ,  U. S .  F o r e s t  S e r v i c e .
* N oteb ook  and J o u r n a l  on f i l e .  W i l d l i f e  D epartm ent, S c h o o l  o f  
F o r e s t r y ,  U n i v e r s i t y  o f  Montana.
* * T h is  c o l l e c t i o n  o f  sh eep  b o n es  i s  i n  t h e  Z o o lo g y  Museum, 
D epartm ent o f  Z o o lo g y ,  U n i v e r s i t y  o f  M ontana.
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The r a n c h in g ,  l o g g i n g ,  and r e c r e a t i o n  a c t i v i t i e s  on th e  s tu d y  
s i t e  were o b se rv e d  and r e c o r d e d .  I n d i v i d u a l s  w orking  or l i v i n g  
i n  th e  v i c i n i t y  o f  th e  sh eep  range  d u r in g  th e  w in t e r  were i n t e r ­
v ie w ed  ab o u t th e  a r e a  and t h e i r  kn ow led ge o f  th e  l o c a l  b ig h o rn  
sh e e p  h e r d .  C o n ta c t  was made w ith  many o f  th e  form er r e s i d e n t s  o f  
th e  a r e a ,  and r e s i d e n t s  o f  nearby P h i l ip s b u r g  who had e x p e r ie n c e  
i n  the  a r e a .  Former sh e ep  p e r m it  h o ld e r s  were l i k e w i s e  lo c a t e d  
and in t e r v ie w e d  d u r in g  th e  f i e l d  p o r t io n  o f  t h i s  s t u d y .
On June 2 2 ,  1 9 6 7 , f i e l d  work was te r m in a ted  and l i b r a r y  r e ­
s e a r c h  i n t o  th e  h i s t o r y  and g e o lo g y  o f  th e  s tu d y  s i t e  was resumed  
a t  th e  U n i v e r s i t y  o f  Montana. P e r so n n e l  o f  th e  Bureau o f  Land 
Management, S o i l  C o n s e r v a t io n  S e r v i c e ,  U. S . F o r e s t  S e r v i c e ,
Montana S t a t e  Departm ent o f  F ish  and Game, and th e  Montana C oopera­
t i v e  W i l d l i f e  R esea rch  U n i t ,  who had e x p e r ie n c e  i n  th e  upper Rock 
Creek a r e a ,  were l o c a t e d  and in t e r v i e w e d .  The f i l e s  o f  t h e s e  
v a r io u s  a g e n c ie s  w ere se a r c h e d  f o r  m a t e r i a l  p e r t a i n i n g  to  th e  s t u d y .  
The w in t e r  range was v i s i t e d  t h r e e  t im es  d u r in g  th e  summer and 
p o r t io n s  o f  th e  a l l e g e d  summer range  check ed  t w ic e .
The rough d r a f t  o t  t h i s  t h e s i s  was begun i n  S eptem ber, 1967 ,  
and f i n i s h e d  Decem ber, 1 9 6 7 . M i l i t a r y  s e r v i c e  i n t e r f e r e d  w i th  th e  
c o m p le t io n  o f  t h i s  t h e s i s  u n t i l  19 7 2 . The f i n a l  d r a f t  was f i n i s h e d  
i n  Janu ary  1 9 7 2 . No a d d i t i o n a l  o b s e r v a t i o n s  w ere  in c lu d e d  a f t e r  1967
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CHAPTER I I  
THE SITE
G en era l D e s c r i p t io n  o f  th e  Study S i t e  
The a r e a ,  p o p u la r ly  known as th e  "Rock Creek Sheep Range,"  
p a r a l l e l s  Rock Creek i n  w e s t - c e n t r a l  Montana. T h is  n o r th  f lo w in g  
c r e e k  d r a in s  th e  w e s te r n  h a l f  o f  G r a n ite  County i n t o  th e  C lark  
Fork R iv e r  a t  a p o in t  22 m i l e s  e a s t  and above M is s o u la .  The v a l l e y  
t h i s  c r e e k  forms i s  bounded on th e  w e s t  by th e  S a p p h ire  M ountains  
and th e  B i t t e r r o o t  V a l l e y ,  and on the e a s t  by th e  John Long Moun­
t a i n s  and th e  F l i n t  Creek V a l l e y .  G e n e r a l i z in g  and d i s c o u n t i n g  
th e  h ig h  m ounta ins  a t  i t s  ex trem e h e a d ,  i t  i s  p o s s i b l e  to  d i v i d e  
Rock C reek i n  h a l f .  The h ig h e r  s o u th e r n  p o r t io n  d r a in s  an area  
o f  low r o l l i n g  h i l l s  and s h a l lo w  b a s i n s ,  w h i l e  th e  n o r th e r n ,  low er  
w a te r s  c u t  through a narrow , r u g g e d ,  and rocky ca n y o n . At th e  
c o n f lu e n c e  o f  t h e s e  two land forms l i e s  th e  p r e s e n t  w in t e r  range  
o f  th e  n a t i v e  Rock C reek b ig h o r n  s h e e p  h e r d .
One hundred and t h i r t y - n i n e  days o f  f i e l d  work have r e v e a le d  
t h a t  th e  w in t e r  range i s  now c o n t a in e d  w i t h i n  an a rea  bounded on th e  
w e s t  by Rock C reek  and on th e  e a s t  by the f o r e s t  l i n e  e x te n d in g  
n ea r  the j u n c t i o n  o f  Upper W illow  C reek and Rock C reek (NW 1 / 4 ,
Sec 3 0 ,  T7N, R16W) n o r th w e s t  to  th e  t a l u s  s l o p e s  j u s t  above B i g ­
h orn  Campground (NW 1 / 2 ,  Sec 3 2 ,  T8 N, R16W). T his  ran ge  i s
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a p p r o x im a te ly  8 ,3 8 0  a c r e s  o r  s l i g h t l y  o v e r  13 sq u a r e  m i l e s  i n  a r e a .
The top o g ra p h y  ab o u t t h i s  a r e a  i s  d i s t i n g u i s h e d  by p r e c i p i t o u s  
c l i f f s  b o r d e r in g  Rock C reek . T h ese  c l i f f s  g ra d e  e a stw a rd  i n t o  r o l l ­
in g  h i l l s  w h ich  a r e  c o v e r e d  by g r a s s  on th e  d r i e r  s o u t h  and e a s t  s l o p e s  
and by t im b er  on th e  more m e s ic  w e s t  and n o r th  f a c i n g  a r e a s .  The a l t i ­
tude i n  t h i s  a rea  v a r i e s  from 4 ,6 5 0  f e e t  a t  th e  l e v e l  o f  Rock Creek  
to  7 ,0 0 0  f e e t  a t  th e  h ig h e r  l i m i t s  o f  th e  sh eep  r a n g e .
The s tu d y  s i t e  i s  60 m i l e s  s o u t h e a s t  o f  M is s o u la  and 13 m i le s  
w e s t  o f  P h i l ip s b u r g .  County Road 348 p r o v id e s  y e a r -ro u n d  a c c e s s i ­
b i l i t y  to  th e  e n t i r e  s tu d y  a r e a .
Rock C reek C lim a te  
The w e a th er  r e c o r d s  o f  the  P h i l ip s b u r g  Ranger S t a t i o n  i n d i c a t e  
t h a t  summers ab ou t Rock Creek are  u s u a l l y  p l e a s a n t  w ith  much sunny 
w e a th e r .  The m ornings a re  u s u a l l y  c r i s p  and c l e a r ,  th e  a f t e r n o o n s  
m o d er a te ly  warm, and th e  n i g h t s  c o o l .  Summer tem p era tu res  g e n e r a l l y  
run in  th e  5 0 *s d u r in g  th e  e v e n in g s  and i n  the  8 0 's  and low 9 0 's  
d u r in g  the a f t e r n o o n s .  The r e l a t i v e  h u m id ity  se ld om  r ea c h e s  the  
s a t u r a t i o n  p o in t  d u r in g  th e  day and i n  J u ly  and A ugust o f t e n  drops  
to  as  low as 10 p e r c e n t .  Summer r a in s  a r e  few and when th ey  do 
o c c u r ,  th ey  are  o f  th e  a f t e r n o o n  show er t y p e .  T hese  showers u s u a l l y  
o c cu r  an a v e r a g e  o f  2 0  days each  summer and th ey  are o c c a s i o n a l l y  
accom panied  by h a i l .  T h is  h a i l  i s  u s u a l l y  s m a l l  in  s i z e  and 
q u a n t i t y  and r a r e l y  c a u se s  damage.
Near m id -S ep tem b er , th e r e  i s  u s u a l l y  a b r i e f  p e r io d  o f  storm y  
w e a th e r .  T h is  w e a th e r  b r in g s  on th e  f i r s t  snow, p a r t s  o f  w hich r e ­
main i n  th e  h ig h  e l e v e a t i o n s .  T hese  s torm s are  g e n e r a l l y  su c ce e d e d
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F ig u r e  1 . L o c a t io n  o f  Rock C reek , Montana





F ig u r e  2 . The Rock Creek W inter  Range
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by a p e r io d  o f  f a i r  w e a th e r ,  and O ctober I s  c o n s id e r e d  by th e  l o c a l  
r e s i d e n t s  to  b e  th e  m ost p l e a s a n t  month o f  th e  y e a r .  In  November, 
snow storm s d e sce n d  to  th e  v a l l e y  f l o o r s  and , by Decem ber, Rock Creek  
i n  most y e a r s ,  i s  m an tled  by snow.
W in ters  a r e  u s u a l l y  c o ld  and th e r e  i s  c o n s i d e r a b l e  c l o u d i n e s s .  
O c c a s i o n a l l y ,  a r c t i c  a i r  i n v a s i o n s  rea ch  th e  a r e a  b r in g in g  extrem e  
c o l d  w inds and heavy  snow f a l l s .  More o f t e n  "C h in ook s ,"  warm 
w e s t e r l y  w in d s ,  m od erate  the  w in t e r s  and a c co u n t  fo r  v a r i a t i o n s  in  
tem p eratu re  and a p a r t i a l  snow m e l t .
Near m id - A p r i l ,  d a y t im e  te m p era tu res  a r e  g e n e r a l l y  warm enough 
to  s t a r t  th e  snow cover  to  m e l t  i n  th e  v a l l e y s .  I n  May, snowstorm s  
u s u a l l y  g i v e  'way t o  s p r in g  sh o w er s .  The months o f  May and June 
r e c e i v e  t h e  h i g h e s t  m onthly  a v e r a g e  r a i n f a l l .  D uring t h e s e  months 
th e  w e a th e r  i s  c o o l ,  c lo u d y ,  and th e  r a in  show ers are  o f  low i n t e n s i t y .
The m ou nta in s  in  th e  Rock C reek a r e a  are  w e l l - f o r e s t e d  and 
t h i s  tem pers th e  s u r f a c e  w inds and p r e c i p i t a t i o n  r u n - o f f .  In  m ost  
y e a r s ,  th e  w in t e r  snowpack p rod u ces  a s t a b l e  m ounta in  w a te r  su p p ly  
th a t  l a s t s  th rou gh ou t th e  summer. C ool a i r  d r a in in g  down th e  moun­
t a i n  f r o n t s  produ ces  " f r o s t  p o c k e ts"  i n  th e  v a l l e y  b o ttom . These  
" p o ck ets"  i n f l u e n c e  cro p  p r o d u c t io n ,  fo r a g e  gro w th , and w i l d l i f e  
d i s t r i b u t i o n  i n  c e r t a i n  s e c t i o n s  o f  th e  Rock C reek v a l l e y  by d e l a y ­
in g  th e  warming o f  the  s o i l .
H is to r y
B e f o r e  1800
The f i r s t  Rock C reek  v i s i t o r s  o f  whom we have  i r r e f u t a b l e  e v i ­
d en c e  w ere  members o f  th e  F la th e a d  I n d ia n  T r ib e .  P r e s e n t  f a c t s
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i n d l c a t e  t h a t  t h e s e  p e o p le  have been  i n  w e s t - c e n t r a l  Montana a t  l e a s t  
s i n c e  1700 A. D . , and p o s s i b l y  lo n g  b e f o r e ,  as  t h e i r  m yths and much 
o f  t h e i r  c u l t u r e  have  r o o t s  in  th e  f l o r a ,  fa u n a ,  and p h y s i c a l  f e a ­
t u r e s  o f  t h e  r e g io n  (M a lo u f ,  1 9 5 2 ) .
In  e a r l y  t i m e s ,  p r i o r  t o  o b t a in in g  th e  h o r s e ,  t h e s e  p e o p le  were  
w ith o u t  perm anent camping grounds (M a lo u f ,  1 9 5 0 ) .  P r e h i s t o r i c  camp­
s i t e s ,  o f  w h ich  t h e r e  i s  one a t  th e  mouth o f  Rock Creek (G risw o ld  
and Larom, 1 9 5 4 ) ,  w ere  s m a l l  and l i m i t e d  i n  a r t i f a c t s .  Banding a t  
t h i s  t im e  was p r o b a b ly  l i m i t e d  t o  th e  ex te n d e d  f a m i ly  o r  s m a l l e r ,  
and u se  o f  th e  camp was a p p a r e n t ly  tem porary and i r r e g u l a r .  T hese  
s m a l l  bands u n d o u b ted ly  fo r a g e d  abou t t h e  upper Rock Creek a r e a ,  
b u t th e r e  i s  no  a r c h e o l o g i c a l  e v id e n c e  i n  th e  l i t e r a t u r e  to  su p p ort  
t h i s  a ssu m p tio n .
With th e  coming o f  th e  h o r s e  i n  1730 (H a in e s ,  1955 ) h u n t in g  and 
fo o d  g a t h e r in g  became more e f f i c i e n t ,  and perm anent t r a i l s  w ere  soon  
e s t a b l i s h e d .  The B i t t e r r o o t  V a l l e y  became th e  c e n t e r  o f  t h e  F l a t ­
h e a d ’ s  grow ing  econ om ic  and r e l i g i o u s  a c t i v i t y *  I t  was a l s o  d u rin g  
t h i s  t im e  t h a t  perm anent c o n t a c t  w i t h  th e  Nez P e r c e  I n d ia n s  t o  th e  
w e s t  was a c h ie v e d ,  and b o th  t r i b e s  b egan  making s e a s o n a l  t r e k s  to  
th e  p l a i n s  f o r  b u f f a l o .  Three m ajor t r a i l s  w ere  used  in  t h e s e  
t r a v e l s  e a s t :  one up th e  C lark  Fork R iv e r ,  one  o v e r  th e  Skalkaho
P a s s ,  and one o v e r  th e  head o f  B urnt Fork Creek (M a lo u f ,  1 9 5 2 ) .  
A cco rd in g  to  in f o r m a t io n  o b t a in e d  from e l d e r l y  F la th e a d  In d ia n s  
by Montana a n t h r o p o l o g i s t ,  C a r l in g  M alouf ( p e r s o n a l  com m unication ,  
1 9 6 7 ) ,  th e  l a s t  two o f  t h e s e  t r a i l s  w ere u sed  t o  e x p l o i t  th e  upper  
Rock Creek B a s in .  The a r ea  about th e  b ig h o rn  sh e ep  w in t e r  range
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was m en tio n ed  as a summer and e a r ly  f a l l  f o r a g in g  and h u n t in g
ground n o te d  f o r  d e e r ,  b e a v e r ,  and s u n f lo w e r s  ( b a l s a m r o o t ) .
M a t i ld a  Wyman ( p e r s o n a l  com m u n ica tion , 1 9 6 7 ) ,  a lo n g - t im e  r e s i d e n t  
o f  Rock C reek , knows o f  two temporary I n d ia n  c a m p s i t e s  (NW 1 / 4 ,
SW 1 / 4 ,  Sec 24 and th e  NW 1 / 4 ,  SW 1 / 4 ,  Sec 22 )  b o r d e r in g  th e  b i g ­
horn range t h a t  w ere  used  as  l a t e  as 1910.
Nowhere i n  th e  F la th e a d  I n d ia n  l i t e r a t u r e  are  t h e  b ig h o r n  
sh e ep  o f  Rock Creek d i s t i n g u i s h e d .  T his  i s  presum ably b e c a u s e ,  
d u r in g  th e  s e a s o n s  when the  In d ia n s  u sed  th e  a r e a ,  th e  b ig h o rn s  
w ere i n  t h e i r  h i g h e r ,  more i n a c c e s s i b l e , summer ra n g e .  The f l e s h  
o f  b ig h o r n  sh e ep  was c o n s id e r e d  a d e l i c a c y ,  and , a c c o r d in g  to  
C h it te n d e n  ( 1 9 0 2 ) ,  many I n d ia n s  t r i b e s  r a te d  i t  s u p e r io r  t o  b u f f a l o .  
The h i d e s  o f  b ig h o rn  sh e e p  w ere  d e s i r e d  by F la th e a d  women fo r  
d r e s s e s  b e c a u s e  th ey  were s o f t  as  w e l l  as d u r a b le  (M alouf, 1 9 5 2 ) .
The h o rn s  w ere  made i n t o  s p o o n s ,  d r in k in g  c u p s ,  and bows (Lew is and 
C la r k ,  1 8 0 6 ) .  The F la th e a d  In d ia n s  p r a c t i c e d  th e  u n iq u e  custom  o f  ,
m ou ntin g  ram horns on c e r t a i n  t r e e s  and th en  r e s p e c t i n g  th e  v i c i n i t y
o f  t h e s e  t r e e s  as s a c r e d .  S e v e r a l  o f  t h e s e  t r e e s  have  b een  reco rd ed  
i n  w e s te r n  Montana (R o ss ,  1924; S e t o n ,  1929; W e i s e l ,  1 9 5 1 ) .
1 800 -1 8 5 0
The h i s t o r y  o f  w h i t e  a c t i v i t y  in  w e s te r n  Montana b e g in s  w ith  
th e  1 8 0 5 -0 6  e x p e d i t i o n  o f  Lewis and C la r k .  In  H osm er's (1 9 0 2 )  
H is t o r y  o f  th e  E x p e d it io n  o f  Lewis and C la r k ,  th e r e  are  m en tion ed  
26 d i f f e r e n t  i n s t a n c e s  o f  s e e i n g  o r  s h o o t in g  b ig h o r n  s h e e p .  The 
c l o s e s t  t o  Rock Creek th a t  t h i s  e x p e d i t i o n  s i g h t e d  b ig h o rn  sh e ep  
was in  th e  v i c i n i t y  o f  Gibbons P a s s ,  about 40 m i l e s  so u th  o f  the
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s tu d y  s i t e  ( C la r k 's  j o u r n a l ,  J u ly  4 ,  1 8 0 6 ) .  L ew is ( j o u r n a l ,  J u ly  
2 9 ,  1806) r e p o r t e d  th e  f l e s h  o f  t h e s e  a n im a ls  " e x tr em e ly  d e l i c a t e ,  
t e n d e r ,  and w e l l  f la v o r e d "  and t h a t  " th e  a n im a ls  w ere  i n  f i n e  ord er  
(dem and)."
The 30 y e a r s  betw een  1810 and 1840 marked th e  g o ld e n  age  o f  
th e  fu r  tr a d e  i n  th e  Rocky M ou n ta in s . I n to  w e s te r n  Montana came 
th e  N o rth w est  Fur Company's D avid Thompson (1 8 0 8 -1 8 1 1 )  and Ross 
Cox ( 1 8 1 2 ) ,  and some y e a r s  l a t e r ,  th e  P a c i f i c  Fur Company's A le x ­
and er  Ross ( 1 8 2 3 - 2 4 ) ,  w h i l e  j u s t  e a s t  o f  th e  D iv id e  were th e  Rocky 
M ountain Fur Company and th e  Am erican Fur Company (Koch, 1 9 4 o ) . 
T r a f f i c k i n g  m a in ly  i n  th e  fu r s  o f  b e a v e r ,  o t t e r ,  and mink, and 
em ploying  l o c a l  I n d ia n s ,  im p orted  I r o q u o is  I n d ia n s ,  French  
C a n a d ia n s ,  and m idw est A m erica n s ,  t h e s e  com panies e x p l o i t e d  every  
s tream  i n  Montana from head to  mouth. By 1 8 3 8 , the  v a lu a b le  fur  
b e a r e r s  were s o  reduced  t h a t  b u f f a l o  rob es  w ere s u p p la n t in g  them i n  
th e  S t .  L o u is  m arket ( P h i l l i p s ,  1 9 6 1 ) .
As a r u l e ,  t h e s e  tr a p p er s  worked d u r in g  th e  f a l l  and e a r ly  
s p r in g  (C h i t t e n d e n ,  1902) and s o  th ey  w ere n o t  l i k e l y  to  have  s e e n  
th e  w in t e r  c o n g r e g a t io n s  o f  b ig h o r n  sh e e p  a t  Rock C reek . F u r th e r ­
m ore, r e l a t i v e l y  few o f  t h e s e  men k e p t  j o u r n a l s ,  so  i t  i s  n o t  
s u r p r i s i n g  t h a t  th e r e  i s  n o t h in g  i n  th e  fu r  tr a d e  l i t e r a t u r e  a s s o ­
c i a t i n g  b ig h o r n  sh eep  w ith  Rock C reek .
A le x a n d e r  R o ss ,  d u r in g  th e  w in t e r  o f  1 8 2 3 -2 4 ,  s p e n t  a month 
snowbound i n  the  s o u th e r n  B i t t e r r o o t  M ountains j u s t  above S u la ,  
M ontana, d u r in g  th e  s p r in g  o f  1824 . He r e p o r t e d  t h a t  h e  and h i s  
e x p e d i t i o n  o f  144 men, women, and c h i l d r e n  s u r v iv e d  d u r in g  t h i s  
tim e on b ig h o r n  sh eep  (R o ss ,  1 9 5 6 ) .  Ross w ro te  t h a t  th e  sh e ep  i n
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t h l s  a r e a  (w hich  c o u ld  have  e a s i l y  b een  c o n t ig u o u s  w ith  the b igh orn  
o f  Rock C reek 25 m i l e s  n o r th  and e a s t )  were v e ry  s m a l l ,  averaged  
70 p ou nds, and p o s s e s s e d  d i s p r o p o r t i o n a t e l y  la r g e  h e a d s ,  w hich  
w eigh ed  as much as a t h ir d  o f  th e  t o t a l  w e ig h t  (R uxton , 1 9 1 6 ) .
1 8 5 0 -1 9 0 0
As n ear  a s  can b e  d i s c o v e r e d ,  a  p r o s p e c t o r  by th e  name o f  
G lo v er  was t h e  f i r s t  t o  work Rock C reek ( S l r l a ,  1 9 3 7 ) .  He 
p r o s p e c t e d  e x t e n s i v e l y  abou t 1859 or 1 8 6 0 ,  fou nd  some g o l d ,  bu t  
n o t  i n  p a y in g  q u a n t i t i e s .  A lth o u g h  s p a r s e  u n reco rd ed  p r o s p e c t in g  
p ro b a b ly  c o n t in u e d ,  l i t t l e  i s  known ab o u t th e  Rock C reek a r ea  
u n t i l  t h e  l a t e  1 8 8 0 ' s .
Twelve m i l e s  e a s t  o f  th e  s tu d y  s i t e ,  th e  town o f  P h i l ip s b u r g  
was founded on a s i l v e r  c la im  known as th e  Cordova Lode, d i s c o v e r e d  
by H ecto r  H orton In  1865 (Cushman, 1 9 5 9 ) .  S i x t e e n  y e a r s  l a t e r ,  
a n o th e r  c la im ,  known as  th e  G r a n ite  M ountain L ode, was d e v e lo p e d  
th r e e  m i l e s  so u th  and e a s t  o f  P h i l ip s b u r g .  T h is  c la im  proved to  be  
a bonanza and becam e, f o r  a s h o r t  t im e ,  th e  r i c h e s t  s i l v e r  mine i n  
th e  w o r ld ,  su p p o r t in g  o v er  4 ,0 0 0  p e o p le  a t  I t s  h e i g h t  In  1891 (n o t  
c o u n t in g  th e  2 ,0 0 0  p e o p le  th en  I n  P h i l i p s b u r g ) ,  and y i e l d i n g  over  
50 m i l l i o n  d o l l a r s  w orth  o f  s i l v e r  (M cM illan , 1 9 6 4 ) .  The m a s s iv e  
I n f l u x  o f  p e o p le  pu t su ch  p r e s s u r e  on th e  p r i m i t i v e  a g r i c u l t u r a l  
r e s o u r c e s  o f  th e  F l i n t  V a l l e y  th a t  a road was b u i l t  t o  the  n e a r e s t  
s o u r c e  o f  su p p ly  i n  th e  B i t t e r r o o t  V a l l e y ,  T h is  ro a d , p o p u la r ly  
known as th e  B i t t e r r o o t  D i r e c t ,  was b u i l t  in  th e  e a r ly  1 8 8 0 's  and 
f o l lo w e d  r o u g h ly  th e  r o u te  o f  County Road 348 to  Rock C reek , th en  
down Rock C reek to  th e  o ld  I n d ia n  t r a i l  o v er  A ld e r  R idge t o  Burnt
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Fork C reek  and down to  S t e v e n s v i l l e ,  Montana ( P h i l i p s b u r g  M a i l ,
March 2 6 ,  1 9 6 4 ) .  T h is  road exp osed  th e  s tu d y  s i t e  t o  i t s  f i r s t  
heavy  t r a f f i c .
A t th e  mouth o f  Rock C r e e k ,d u r in g  th e  e a r l y  1 8 8 0 ’ s ,  men were  
w orking  on th e  N orth ern  P a c i f i c  R a i l r o a d ,  w hich was co m p le ted  in  
1 8 8 3 . B oth th e  m in ers  a t  P h i l ip s b u r g  and th e  r a i l r o a d  w orkers on 
th e  C la rk  Fork R iv er  r e q u ir e d  m eat. Market h u n t in g  a t  th e  tim e was 
b i g  b u s i n e s s .  C ar l S i r i a  ( 1 9 3 7 ) ,  i n  h i s  s h o r t  h i s t o r y  o f  Rock 
C reek , r e p o r t s  P e te r  W albeck, a m arket h u n te r  a t  t h i s  t im e ,  r e c e iv e d  
25 c e n t s  a pound f o r  500 pounds o f  t r o u t  per  week and 11 c e n t s  a 
pound f o r  d r e s s e d  v e n i s o n .  Walbeck r e p o r te d  ta k in g  32 d e e r  on Rock 
Creek one w i n t e r ,  and s a i d  t h a t  o t h e r  h u n te r s  took  more. No men­
t i o n  was made ab ou t b ig h o rn  s h e e p ,  a lth o u g h  Couey (1 9 5 0 )  s a id  th a t  
o ld t im e r s  abou t M is s o u la  d e s c r ib e d  g r e a t  l o s s e s  o f  b ig h o r n s  near  
M is s o u la  d y in g  o f  "scab" i n f e c t i o n ,  p o s s i b l y  c o n t r a c t e d  from th e  
p s o r o p t i c  m it e  o f  d o m e s t ic  sh e ep  in tr o d u c e d  i n  th e  B i t t e r r o o t  
V a l l e y  i n  1867 . The h eavy  m arket h u n t in g  o f  w i l d l i f e  l a s t e d  many 
y e a r s ,  a c c o r d in g  to  S i r i a  ( 1 9 3 7 ) ,  and was c l im a x e d  th e  w in t e r  o f  
1 8 8 9 -1 8 9 0 ,  when fou r  men r e p o r t e d ly  removed 300 t o  400  d e e r  from 
Rock Creek w in t e r  ran ge  (no m en tion  o f  b ig h o rn  s h e e p ) . B ighorn  
s h e e p  w ere  r e p o r te d  more p l e n t i f u l  than d e e r  i n  th e  Rock Creek  
a r e a  b e tw een  1890 and 1895 (Montana S t a t e  Departm ent o f  F ish  and 
Game, 1956 Annual R e p o r t ) .
P r o s p e c t in g  c o n t in u e d  ab ou t th e  upper Rock Creek a r e a .  Two o f  
t h e s e  p r o s p e c t o r s  s t a y e d  lo n g  enough to  s e t t l e  la n d ,  and became th e  
f i r s t  r eco rd ed  r e s i d e n t s  o f  the Rock C reek s tu d y  s i t e .  The f i r s t
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was a man by th e  name o f  F i s h e r  ( a f t e r  whom F i s h e r  Peak i s  named) 
w hose land was bou ght and l a t e r  deeded by th e  Wyman fa m ily  i n  1887  
(M a tild a  li^man, p e r s o n a l  com m u n ica tion , 1 9 6 7 ) .  The seco n d  reco rd ed  
s e t t l e r  was Jimny Lee ( m is in t e r p r e t e d  L e a f ) ,  who s e t t l e d  w here Upper 
W illow  C reek e n t e r s  Rock C reek , and whose name ( m is p e l l e d  L e a f )  i s  
on th e  s o u th e r n -m o s t  g u lc h  o f  th e  sh e ep  ran ge .
In  1893 , Samuel Watson d i s c o v e r e d  one o f  M ontana's  r i c h e r  
p l a c e r  d ig g i n g s  in  B a s in  G u lch , o p p o s i t e  and ab ou t a h a l f  a m i le  
from the s o u t h e a s t  p o r t io n  o f  the  sh e e p  ra n g e . This  d i s c o v e r y  soon  
f i l l e d  Rock Creek w i th  p r o s p e c t o r s  whose d ig g i n g s  a r e  e v id e n t  i n  
ev er y  g u lc h  i n  th e  a r e a .  These p r o s p e c t o r s  worked a t  a tim e when 
P h i l ip s b u r g  ( t h e  n e a r e s t  town) was a tw o-day wagon jo u rn ey  away 
(yjyman, p e r s o n a l  com m u n ica tion , 1 9 6 7 ) .  They u n d o u b ted ly  took  what 
food th e  land p r o v id e d  and t h e i r  y e a r  around h u n t in g  and th e  f a c t  
t h a t  m ost o f  th e  ran ge  land in  th e  a r e a  was th e n  b e in g  u sed  to  
r a i s e  d r a f t  s t o c k  and d o m e s t ic  sh e e p  ( G i l l i s ,  p e r s o n a l  com m u nication ,  
1 9 6 7 ) , pushed th e  Rock Creek w i l d  sh e e p  herd t o  n ea r  e x t i n c t i o n .  In  
1 9 0 3 , th e  Rock Creek a r e a  was c l o s e d  f o r  sh e e p  h u n t in g  (T ab le  3 ) .
The Rock Creek a r ea  had i t s  l a s t  m in ing  boom j u s t  a f t e r  th e  
tu rn  o f  th e  c e n t u r y .  S a p p h ire s  were d i s c o v e r e d  about f i v e  m i l e s  
s o u th  o f  the  sh e ep  range  i n  1892 by a p r o s p e c t o r  named Myers (Rowe, 
1 9 4 1 ) .  The A m erican Gem M ining S y n d ic a te  e v e n t u a l l y  bought t h i s  
c l a i m ,  and, i n  1906 , began to  d e v e lo p  i t .  C la im s fo r  s a p p h ir e s  
w ere  made i n  B a s in  G u lch , C orn ish  G u lch , and Q uartz  G u lch , a l l  
t h r e e  o f  w hich  are  j u s t  a c r o s s  Rock C reek from th e  sh e ep  ra n g e .
T hese t h r e e  g u lc h e s  were worked i n t e n s i v e l y  w i th  h y d r a u l ic  pumps 
f o r  ab o u t f i v e  y e a r s  and th en  abandoned.
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1 9 0 0 -P r e s e n t
In  1 9 0 6 , s e t t l e r s  and land  s p e c u la t o r s  p r e s s u r e d  th e  F o r e s t  
S e r v ic e  and th e  P r e s id e n t  to  open th e  a g r i c u l t u r a l  lan d s  w i t h in  the  
F o r e s t  R e se rv e s  to  h o m es te a d in g .  The r e s u l t  was th e  F o r e s t  Home­
s t e a d  A ct o f  1906 . T his  A ct a l lo w e d  th e  s e t t l e m e n t  o f  160 a c re s  
o f  land n o t  more than a m i l e  lo n g  in  th e  F o r e s t  R e serv es  w ith  th e  
p e r m is s io n  o f  th e  Departm ent o f  A g r i c u l t u r e .  S ix  y e a r s  l a t e r ,  to  
sp eed  s e t t l e m e n t ,  th e  Second F o r e s t  Homestead A ct was p a ssed  which  
removed th e  a u t h o r iz a t io n  o f  the  Departm ent o f  A g r i c u l t u r e .  These  
two A cts  brou gh t a rush  o f  p e o p le  to  Rock C reek , e a g er  f o r  f r e e  
land (K e r le e ,  1 9 6 2 ) .  Many p e o p le  hom esteaded t h e s e  i s o l a t e d  t r a c t s  
o f  land w i th o u t  f u l l y  r e a l i z i n g  th e  h a r d sh ip s  and d an gers  a t t e n d a n t  
to  such  a v e n t u r e .  U n fa m il ia r  w ith  th e  land and th e  human t o l l  t h a t  
would have to  be p a id  f o r  s u c c e s s ,  h o m estea d ers  came to  th e  area  i n  
u n p reced en ted  numbers. Today, where th e r e  a re  th r e e  f a m i l i e s ,  th e r e  
w ere  tw enty  e a r l i e r .  The Upper W illow  Creek V a l l e y ,  which today  
su p p o r ts  te n  p e o p le  in  t h r e e  f a m i l i e s ,  on ce  had o v e r  a hundred  
p e o p le  l i v i n g  on i t  (Wyman, p e r s o n a l  com m u n ication , 1 9 6 7 ) .  The 
main V^man Ranch bought e i g h t  h om estead s  and th e  G i l l i s  Ranch 
a n o th e r  s e v e n ,  and s o  i t  w en t.
Most o f  t h e s e  h o m estea d ers  came i n  the  l a t e  1 9 1 0 's  and l e f t  
d u r in g  th e  1 9 2 0 's .  The s m a l l  s i z e  o f  th e  r a n c h e s ,  th e  h arsh  w in t e r  
c l i m a t e ,  s e m i - a r id  summer c o n d i t i o n s ,  th e  d i s t a n c e  o f  m a r k e ts ,  and 
t h e  l a c k  o f  c a p i t a l  to  f l o a t  th e  bad y e a r s  ca u sed  d i s i l l u s i o n m e n t  
and f a i l u r e .  These p e o p le  were fo r c e d  t o  o v e r u se  t h e i r  la n d ,  and 
ta k e  what food  th e  w i ld  o f f e r e d .  I t  can  be s a i d  w ith  f a i r  c e r t a i n t y
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t h a t  th e  1 9 2 0 *s were th e  lo w e s t  y e a r s  fo r  game i n  the  upper Rock 
Creek V a l l e y .
B etw een  1925 and 1 9 6 0 , econom ic  a c t i v i t y  d e c r e a s e d  a lo n g  the  
Rock C reek  V a l l e y .  The d r a f t  s t o c k  in d u s t r y  d ie d  w i th  the  d e v e lo p ­
ment o f  th e  i n t e r n a l  co m b u stio n  e n g in e .  The d e a th  o f  th e  s i l v e r  
m ines i n  P h i l ip s b u r g  and th e  s a p p h ir e  d ig g i n g s  a lo n g  Rock C reek ,  
th e  hom estead  b u s t ,  and the  D e p r e s s io n  a l l  s e r v e d  t o  red u ce  th e  
p o p u la t io n  o f  Rock C reek . S u b s i s t e n c e  farm ing gave  way to  sm a ll  
r a n ch in g  o p e r a t i o n s ,  w hich  g r a d u a l ly  c o n s o l i d a t e d  and became more 
s p e c i a l i z e d .  The World War I I  demand fo r  b e e f  ca u sed  some o v e r -  
g r a z in g ,  bu t t h i s  was m ild  compared to  the  o v e r u s e  th e  land r e c e iv e d  
d u r in g  th e  1 9 2 0 's  ( S o i l  C o n s e r v a t io n  S e r v i c e ,  1965 Annual Montana 
R e p o r t ) .  W i l d l i f e  in c r e a s e d  s i n c e  th e  m id-1 9 4 0 * s to  a peak around  
1 9 5 6 -5 7 .  This  peak was f o l lo w e d  w ith  more l i b e r a l  h u n t in g  s e a s o n s ,  
w hich  so o n  b ro u g h t  th e  o v e rb ro w s in g  i n  c h e c k .
S in c e  th e  m id - 1 9 5 0 ' s ,  th e  r e c r e a t i o n  a c t i v i t y  about Rock Creek  
h a s  b een  on th e  i n c r e a s e .  S p e c u l a t i o n  i n  ranch land and summer 
s i t e s  has i n c r e a s e d .  The Ü. S . F o r e s t  S e r v i c e  p la n s  t o  make the  
Rock C reek d r i v e  a S c e n ic  R oute and i s  p r e s e n t l y  d e v e lo p in g  r e c r e a ­
t i o n  f a c i l i t i e s  toward t h i s  end . The lo g g in g  a c t i v i t y  i s  grow ing  
and p la n s  f o r  in c r e a s e d  h a r v e s t i n g  have a lr e a d y  been  approved .
P r e s e n t  S t a t u s
C u rren t Land Ownership
R esea rch  shows t h a t  o f  th e  a p p r o x im a te ly  8 ,3 8 0  a c r e s  th a t  
make up th e  b ig h o r n  sh e ep  w in t e r  r a n g e ,  4 ,1 6 5  a c r e s ,  or  4 9 .7  p e r ­
c e n t ,  b e lo n g s  to  th e  p u b l ic  and 4 ,2 1 5  a c r e s ,  o r  5 0 .3  p e r c e n t ,  i s
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p r i v a t e l y  deeded  (Deed R ecord , G r a n ite  County C o u r th o u se ) .  A b r e a k ­
down o f  t h i s  o w n ersh ip  c u r r e n t  t o  December 1 , 1 9 6 7 , i s  o u t l i n e d  in  
T ab le  1 .
TABLE 1
PUBLIC AND PRIVATE OWNERSHIP 
OF THE 
ROCK CREEK WINTER RANGE
P u b l ic  Land
U. S .  F o r e s t  S e r v i c e  
L o lo  N. F.
D e e r lo d g e  N. F.
Bureau o f  Management 
L eased  t o  Wyman 
L eased t o  L u th je  
Not L eased
S t a t e  o f  M ontan a-School S e c t io n  
L eased  to  Luth j e
S u b - t o t a l






2 ,0 9 7  a c r e s
1 ,4 9 8  a c r e s
570 a c re s
4 ,1 6 5  a c r e s
P r i v a t e  Land
M a ti ld a  %rman
A lb e r t  and E velyn  Boomer
John L u th je
M ile s  and J a n e t  Rodda
James G i l l i s
B i l l  P a r f i t t
C l i f f o r d  and B e v e r ly  Braach
S u b - t o t a l
2 ,2 0 5  a c r e s  
1 ,2 6 0  a c re s  
495 a c re s  
80 a c re s  
75 a c r e s  
65 a c r e s  
35 a c r e s
4 ,2 1 5  a c r e s
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A g r ic u l t u r e
A g r i c u l t u r e  I s  th e  primary econom ic a c t i v i t y  In  th e  v i c i n i t y  
o f  th e  b ig h o r n  sh e ep  w in t e r  ra n g e .  I t  I s  d e v e lo p e d  around th e  pro­
d u c t io n  o f  l i v e s t o c k  and th e  r a i s i n g  o f  c ro p s  n e c e s s a r y  to  su p p o rt  
t h i s  I n d u s t r y .  The I n t im a te  a s s o c i a t i o n  o f  c r o p la n d  and range found  
In  t h i s  a r e a  fa v o r  c a t t l e  ra n ch in g  and th e  range  I s  c a p a b le  o f  w i t h ­
s t a n d in g  c u r r e n t  summer g r a z in g  p r e s s u r e  on a s u s t a i n e d  y i e l d  b a s i s  
(C hap ter  I I I ) .  In  m ost y e a r s  I t  I s  p o s s i b l e  f o r  the  ra n ch ers  to  
c a r r y  on t h e i r  ra n c h in g  o p e r a t io n s  w i th o u t  s e e k in g  feed  or  g r a z in g  
o u t s i d e  o f  t h e i r  h o l d i n g s .  G e n e r a l ly ,  5 - 1 / 2  months o f  g r a z in g  are  
a v a i l a b l e  on th e  f o r e s t  and open h i l l s i d e  r a n g e s .
I r r i g a t i o n  I s  n e c e s s a r y  f o r  g r a s s  p r o d u c t io n  on th e  bottom  
la n d s .  T h in  s o i l s  and a s h o r t  f r o s t - f r e e  s e a s o n  l i m i t s  fe e d  crop s  
to  n a t i v e  hay and l i m i t e d  p r o d u c t io n  o f  a l f a l f a  and mixed w h eat-  
g r a s s e s .  In  th e  p a s t ,  o a t s ,  b a r l e y ,  and s p r in g  w heat have a l l  been  
t r i e d  w i t h o u t  s u c c e s s .
In  th e  Rock Creek V a l l e y ,  one cro p  o f  n a t i v e  hay I s  th e  g e n e r a l  
r u l e .  The hay h a r v e s t  u s u a l l y  b e g in s  th e  seco n d  or  th ir d  week in  
J u ly  and I s  co m p le ted  by th e  end o f  A u g u st .  Roundup ta k es  p la c e  
d u r in g  O ctober  and November and th e  s o r t i n g  and s h ip p in g  o f  c a t t l e  
I s  f i n i s h e d  by e a r ly  December.
Commercial H ereford  s t o c k  d o m in a te ,  b u t  t h e r e  are  some Angus 
c a t t l e  In  th e  a r e a .  Ranchers g e n e r a l l y  m arket t h e i r  b e e f  c a t t l e  
as " fe e d e r  c a lv e s "  (a n im a ls  o f  th e  y e a r )  and r a n g e - f a t t e n e d  y e a r ­
l i n g s  to  M idw est m arkets  f o r  f i n i s h i n g .  Commercial cows and b u l l s  
a r e  g e n e r a l l y  s o l d  on th e  l o c a l  m a rk et.  Other l i v e s t o c k  In the  
a r e a  I n c lu d e  some d o m e s t ic  s h e e p ,  co w s, and c h ic k e n s  f o r  fa m ily  u s e .
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The m ost common s i z e d  ranch In  G r a n ite  County I s  a p p ro x im a te ly  
3 ,0 0 0  a c r e s  o f  hay and ra n g e . Most ra n ch es  in  the  a rea  a r e  o p e r a te d  
by e i t h e r  p a r t  or f u l l  owners and t h e s e  owners u s u a l l y  r e s i d e  on the  
r a n c h .
There a r e ,  a t  t h i s  t im e ,  fo u r  ranch o p e r a t io n s  in  th e  Rock 
C reek V a l l e y  t h a t  a f f e c t  th e  b ig h o r n  sh eep  ra n g e . B r i e f l y ,  they are  
o u t l i n e d  as f o l l o w s  :
Wyman Ranch
This i s  by f a r  th e  l a r g e s t  and o l d e s t  o f  th e  fou r  r a n c h e s .
P a r ts  o f  t h i s  ranch w ere s e t t l e d  by a Vtyman as fa r  back  as 1888.  
Today, t h i s  ranch i s  owned by Mrs. H arold  Ifyman o f  P h i l ip s b u r g  and 
i s  run by th e  Bob N e a l  fa m i ly  on a p a r t n e r s h ip  b a s i s . In  th e  a r e a  
o f  th e  b ig h o r n  r a n g e ,  t h i s  o p e r a t io n  c o n t r o l s  c l o s e  to  7 ,5 0 0  a c r e s ,  
3 , 2 8 6 . 6 8  o f  w h ich  a r e  d e e d e d ,  w h i l e  4 ,1 5 2 ,8 5  are  l e a s e d  from th e  
F o r e s t  S e r v i c e  and th e  Bureau o f  Land Management. T o g e t h e r ,  lityman 
and N e a l  have  490 head o f  c a t t l e  and 6  h o r s e s  (1967 G r a n ite  County  
Tax A s s e s s m e n t )  o f  w h ic h ,  a c c o r d in g  to  Bob N e a l ,  6  b u l l s  and 150 
c o w - c a l f  p a i r s  (300  h ea d ) were g ra zed  a l i t t l e  o v er  s i x  months 
on th e  b ig h o r n  range and t h e  6  h o r s e s  w ere grazed  y e a r  round on 
th e  same ra n g e  d u r in g  1967 .
Boomer Ranch
T his  ranch was b ou gh t by A lb e r t  and E v e ly n  Boomer from P e a r l  
A n d re a se n ,  H e le n a ,  i n  1965 . I t  has  1 ,3 9 9  deeded  a c r e s  w ith  no l e a s e  
lan d  c u r r e n t l y  r e c o r d e d .  D uring 1 9 6 7 , t h i s  ranch c a r r i e d  136 s h e e p ,  
36 head o f  c a t t l e ,  and 16 h o r s e s  (1967  G r a n ite  County Tax A sse s sm e n t )  
A cco r d in g  to  C h e s te r  B rew er, o n ly  th e  c a t t l e  and th e  h o r s e s  were
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ran ged  i n  1 9 6 7 . The c a t t l e  w ere  put o u t  i n  mid-May fo r  s e v e n  months 
w h i l e  t h e  h o r s e s  w ere  k e p t  on th e  range y e a r  round e x c e p t  when used  
d u r in g  t h e  h u n t in g  s e a s o n .
L u th je  Ranch
T h is  ranch i s  owned and o p e r a te d  by John L u th je .  Mr. L u th je  
owns a s i z e a b l e  home ranch n o r t h e a s t  o f  th e  b ig h o r n  r a n g e ,  on 
Upper W illow  C reek . In  1 9 6 2 , he  pu rch ased  639 a c r e s  o f  th e  Rodda 
h o ld in g s  on Rock C reek , and now, i n  a d d i t i o n  to  t h i s  deeded  la n d ,  
he  l e a s e s  800  a c r e s  from th e  S t a t e  o f  Montana and th e  Bureau o f  
Land Management. In  19 6 7 , Mr. L u th je  c la im e d  261 head o f  c a t t l e  
and 1 h o r s e  (1967  G r a n ite  County Tax A s s e s s m e n t )  o f  w hich  rou gh ly  
a t h i r d  w ere  g ra ze d  on th e  Rock C reek land f o r  two m o n th s .
Braach Ranch
C l i f f o r d  Braach i s  a m in in g  s u p e r v i s o r  i n  P h i l ip s b u r g  who 
ra n ch es  p a r t - t i m e .  In  1963 , Mr. Braach and h i s  w i f e ,  B e v e r ly ,  
p u rch a sed  3 1 5 .9 8  a c r e s  on Rock C reek and , a c c o r d in g  to  th e  a s s e s s ­
ment f i g u r e s ,  ran 45 head o f  c a t t l e  i n  1967 . Only a v ery  s m a l l  
p o r t io n  o f  B r a n c h 's  la n d ,  about 35 a c r e s ,  l i e s  w i t h in  the  b ig h o rn  
r a n g e .
R e c r e a t io n
R e c r e a t io n  i s  seco n d  to  r a n c h in g  as  an a f f e c t i n g  econom ic u se  
o f  th e  a r e a  o n ly  b e c a u s e  th e  m a j o r i t y  o f  th e  r e c r e a t i o n i s t s  who 
v i s i t  Rock C reek do n o t  s e t  f o o t  on th e  sh eep  r a n g e .  Only the  
n o r t h e a s t e r n  t h i r d  o f  th e  b ig h o r n  range  i s  a c c e s s i b l e  from th e  
r o a d .  The rem a in in g  t w o - t h ir d s  o f  th e  range r e q u ir e  t h a t  one
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wade Rock C reek w hich  i s  u s u a l l y  hazard ou s  b e tw een  A p r i l  and A ugust,  
I n  1 9 6 0 , th e  S t a t e  F i s h  and Game Departm ent began  a summer
c r e e l  c e n s u s .  A t r a f f i c  c o u n t e r  was i n s t a l l e d  on th e  Rock Creek
Road o p p o s i t e  th e  s o u t h e a s t e r n  t h ir d  o f  th e  sh e e p  r a n g e .  The r e ­
s u l t s  o f  t h i s  c e n su s  a r e  o u t l i n e d  i n  T ab le  2 .
TABLE 2
SUMMER TRAFFIC OPPOSITE THE BIGHORN 
SHEEP WINTER RANGE 1960 -1 9 6 7
1960 1961 1962 1963
May 2 5 -3 1  
June 1 -3 0  
J u ly  1 -3 1  
A u gu st 1 -3 1  
Septem ber 1 -6
2 2 3 .0
9 0 4 .0  
1 ,2 7 0 . 0
8 8 2 .0  
2 2 9 .5
1 8 8 .5
9 9 1 .5  
1 ,1 3 6 .0
6 8 7 .0
1 4 7 .0
2 2 9 .0
1 ,0 0 8 . 0
1 ,2 4 3 . 0
9 0 0 .5
2 0 2 .5
2 0 2 .5  
8 0 9 .0
1 ,1 1 6 .0
1 ,0 3 9 .0
1 6 0 .5
3 ,5 0 8 . 5 3 , 1 5 0 . 0 3 , 5 8 3 . 0 3 ,3 2 7 .5
1964 1965 1966 1967
May 2 5 -3 1  
June 1 -3 0  
J u ly  1 -3 1  
A u gu st 1 -3 1  
S eptem ber  1 -6
1 5 5 .5
7 4 4 .5
1 .1 1 4 . 0
1 .0 8 5 .0  
1 4 1 .0
2 2 4 .0  
9 3 1 .5
1 ,5 1 4 . 0
1 ,1 5 9 .5
1 5 8 .0
2 5 3 .5
1 .0 4 4 .0
1 .4 6 4 .0
1 .1 0 8 .0  
8 0 2 .0
2 5 1 .5  
1 ,3 0 8 .5  
1, 7 3 5 .0  
1 ,1 9 3 .0  
5 2 .0
3 , 2 4 0 . 0 3 , 9 8 7 . 0 4 ,6 7 1 .5 4 , 5 4 0 . 0
T a b le  2 i n d i c a t e s  a s t e a d y ,  s l i g h t l y  i r r e g u l a r ,  i n c r e a s e  in  
summer u s e  o v e r  th e  l a s t  e i g h t  y e a r s .  The 1967 f i g u r e ,  h e ld  down 
b e c a u s e  o f  ex trem e  f i r e  d a n g e r ,  d e m o n str a te s  a 30 p e r c e n t  i n c r e a s e  
s i n c e  19 6 0 . R e c r e a t io n  a c t i v i t i e s  a t t r a c t i n g  v i s i t o r s  to  Rock 
C reek  are  as f o l l o w s  ;
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F l s h i n g
Rock Creek i s  th e  m ost famous and h e a v i l y  f i s h e d  t r o u t  w ater  
i n  Montana w e s t  o f  th e  C o n t in e n t a l  D i v i d e .  Montana Departm ent o f  
F is h  and Game f i g u r e s  show t h a t  ab o u t a fo u r th  o f  a l l  th e  c a r s  t r a v e l ­
i n g  Rock C reek c a r r y  s u c c e s s f u l  f i s h e r m e n .  T h is  l a r g e s t  o f  Mon­
t a n a ' s  e i g h t  Rock C r e e k s ,  w ith  i t s  fo u r  f o r k s ,  f lo w s  80  m i l e s  lo n g  
and f a l l s  more th a n  a m i l e  d o w n h i l l  to  th e  C la r k  Fork R iv e r .  I t s  
f a s t  w a te r s  and s c e n i c  c h a r a c t e r  r e g u l a r l y  make th e  pages o f  our  
more p o p u la r  o u td o o r  s p o r t s  m a g a z in e s .
The u p per  r e a c h e s  o f  t h i s  f a s t - f a l l i n g  c r e e k  harbor  e i g h t  to  
t e n  in c h  Rainbow and C u t t h r o a t  t r o u t ,  w h i l e  th e  low er 20 m i l e s  o f  
th e  s tr e a m  o f f e r  th e  e x p e r ie n c e d  f ish erm a n  te n  to  s i x t e e n  in c h  R a in ­
bow w ith  l e s s e r  numbers o f  l i k e  s i z e d  E a s te r n  B rook , C u t t h r o a t ,
Brown t r o u t ,  and D o l ly  Varden. The s trea m  a l s o  c o n t a in s  a la r g e  
number o f  m ou n ta in  w h i t e f i s h ,  w hich  su p p o r t  th e  d e d ic a t e d  f ish erm a n  
d u r in g  th e  w in t e r  m onths. The t r o u t  s e a s o n  u s u a l l y  runs from May 
2 1 s t  to  November 3 0 t h ,  and th e  w h i t e f i s h  s e a s o n  from December 1 s t  to  
March 3 1 s t .
S c e n ic  d r i v i n g
The Rock C reek Road i s  c l o s e d  to  through t r a f f i c  by snow from 
November to  A p r i l .  D uring  th e  w i n t e r ,  th e  road i s  n o rm a lly  k ep t  
open  to  Squaw Rock Campground, o p p o s i t e  the  m id p o in t  o f  th e  sh e ep  
r a n g e .  The w in t e r  r a n g e ' s  s p e c t a c u l a r  c l i f f s ,  r u s t i c  c a b in s  and 
e a s i l y  o b s e r v e d  b i g  game a t t r a c t  th e  weekend d r i v e r  and cameraman 
y e a r  round . Most o f  th e  w in t e r  v i s i t s  a r e  by l o c a l  p e o p le  who, 
w h i l e  n o t  num erous, are  r e g u la r .
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Camping and p i c n i c k i n g
The 4 0 - m i l e  s t r e t c h  o f  th e  Rock Creek Road from th e  C lark  
Fork R iv e r  t o  th e  so u th er n m o st  l i m i t  o f  th e  sh e e p  range has 10 U. S.  
F o r e s t  S e r v i c e  Campgrounds w ith  60  cam ping and 40 p i c n i c  u n i t s .
Two o f  t h e s e  cam pgrounds. B ig h o rn  and Squaw Rock, a re  o p p o s i t e  th e  
b ig h o r n  sh e e p  r a n g e .  T o g e th e r ,  t h e s e  two campgrounds have 10 camp­
i n g  and 10 p i c n i c  u n i t s  w hich  are  u s u a l l y  f u l l  from th e  end o f  June 
to  Labor Day (H. G ro tb o , U. S . F o r e s t  S e r v i c e  R anger, p e r s o n a l  
co m m u n ica t io n , 1 9 6 7 ) .
H unting
The Rock C reek a r e a  i s  p a r t  o f  th e  S t a t e  F is h  and Game D ep a r t­
m e n t 's  Management D i s t r i c t  2 1 0 , and i t  i s  p o p u la r  w ith  l o c a l  h u n te r s  
u s u a l l y  r e s i d i n g  w i t h i n  75 m i l e s  o f  th e  a r e a .  Deer and bear  
s e a s o n s  u s u a l l y  run from m id -Septem ber  to  m id-Novem ber, w h i l e  e lk  
s e a s o n  opens around th e  20th  o f  O ctob er  and c l o s e s  th e  same tim e as  
th e  d e e r  s e a s o n .  Moose and b ig h o r n  sh e ep  have s p e c i a l  s e a s o n s  and 
a r e  open to  p e r m it  h u n t in g  o n ly .
Two o f  th e  r a n c h e rs  i n  th e  Rock Creek a r e a .  Bob N ea l and 
A lb e r t  Boomer, a r e  l i c e n s e d  o u t f i t t e r s .  Mr.Boomer r e p o r te d  over  
30 c l i e n t s  d u r in g  th e  f a l l  o f  1967 , 22 o f  w hich  w ere from o u t - o f -  
s t a t e .
The m in in g  s t r i k e  i n  B u t t e  and Anaconda t h i s  p a s t  f a l l  (1 9 6 7 )  
a f f e c t e d  th e  h u n t in g  p r e s s u r e  in  th e  v i c i n i t y  o f  th e  b ig h o rn  ran ge .
S t e v e  B erw ick  (who c o n t in u e s  t h i s  work where t h i s  s tu d y  le a v e s  
o f f )  r e p o r t e d  c o u n t in g  33 h u n te r s  on th e  sh e ep  range i n  an a r e a  a 
l i t t l e  o v e r  f i v e  m i l e s  lo n g  S a tu r d a y ,  O ctober 2 8 ,  1967.
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L ogg in g
M ost o f  t h e  t im b er la n d  in  th e  Rock Creek V a l le y  i s  owned by 
th e  p u b l i c  and managed by t h e  Ü. S . F o r e s t  S e r v i c e .  These lan d s  c o n ­
t a i n  many m ature s ta n d s  o f  P on d erosa  p in e  and D ouglas  f i r .  At th e  
p r e s e n t ,  t h e r e  a re  o n ly  two l i m i t e d  l o g g in g  o p e r a t io n s  near  the  
sh e e p  w i n t e r  r a n g e .  Both o p e r a t io n s  a r e  on th e  w e s t  s i d e  o f  Rock 
C reek , o p p o s i t e  th e  ra n g e  and a d j a c e n t  to  S to n ey  C reek . The S to n ey  
Creek S a l e  i s  on th e  r id g e  b e tw een  S ton ey  Creek and S c h iv e ly  Gulch  
and c o v e r s  2 ,3 0 0  a c r e s  w i th  a volume o f  3 . 7  m i l l i o n  b o a r d f e e t .  The 
Moose Gulch S a le  l i e s  s o u th w e s t  o f  S to n ey  C reek i n  th e  Moose Gulch  
w a te rsh e d  and t h i s  s a l e  c o v e r s  ro u g h ly  1 ,4 7 0  a c r e s  w ith  a volum e o f  
2 . 4  m i l l i o n  b o a r d f e e t  ( P h i l ip s b u r g  Ranger D i s t r i c t ,  L o lo  N a t io n a l  
F o r e s t ,  U. S . F o r e s t  S e r v i c e ) .
T hese  s a l e s  a r e  h a r v e s t e d  by two s m a l l  lo g g in g  com panies and 
i n v o l v e  l e s s  th a n  a d o zen  men who work y e a r  round- -w e a t h e r , ro a d ,  
and f i r e  c o n d i t i o n s  p e r m i t t i n g .  Most o f  th e  S to n ey  Creek tim ber  i s  
sawed i n  H a l l ,  Montana (32 m i l e s  away) and th e  Moose Gulch tim ber  
i s  sawed a t  G eorgetow n Lake (24  m i l e s  aw ay).
M ining
C o rn ish  G u lch , B a s in  G u lch , and Q uartz G u lch , a l l  o p p o s i t e  
th e  s o u t h w e s t  p o r t i o n  o f  th e  b ig h o r n  r a n g e ,  have  a c t i v e  g o ld  and 
s a p p h ir e  c l a i m s .  L i t t l e  more th an  m a in ten a n ce  work i s  now perform ed  
on t h e s e  c l a i i . . s ,  as known d e p o s i t s  do n o t  w a rra n t th e  c a p i t a l  n e c e s ­
s a r y  to  e x t r a c t  them. There i s  some r e c r e a t i o n a l  panning fo r  g o ld  
and s c r e e n i n g  f o r  s a p p h ir e s  i n  t h i s  a r e a ,  bu t t h i s  a c t i v i t y  has  
l i t t l e  o r  no e f f e c t  on the  b ig h o rn  s h e e p  a t  p r e s e n t .
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F uture
The p r o s p e c t  fo r  Rock C reek ap p ears  t o  be an i n c r e a s e  i n  econom ic  
a c t i v i t y ,  b o th  on and n e a r  the b ig h o r n  w in t e r  ra n g e .  U. S. F o r e s t  
S e r v i c e  and S t a t e  F i s h  and Game f i g u r e s  show t h a t  t r a f f i c  and th e  
number o f  h u n te r s  and f ish e r m e n  have in c r e a s e d  s i n c e  the  m id - 1 9 5 0 ' s .  
D e f i n i t e  p la n s  h ave  been  made by th e  U. S. F o r e s t  S e r v i c e  to  s t r a i g h t ­
en  and s u r f a c e  th e  Rock C reek  Road. The im m ediate  p u rp ose  i s  to  
f a c i l i t a t e  th e  s a l v a g e  lo g g in g  o f  t im b er  a f f e c t e d  by th e  la r v a  o f  
th e  Spruce and Bud Moth (A rch ip s  fu m ife r a n a ) .  Most o f  t h i s  t im b er  
i s  l o c a t e d  on th e  S a p p h ire  C r e s t  w e s t  o f  Rock C reek  from Stoney  Creek  
n o r th  t o  G i l b e r t  C reek . The sec o n d  pu rp ose  i s  t o  promote r e c r e a ­
t i o n  t r a f f i c  w i t h  th e  p o s s i b i l i t y  o f  d e v e lo p in g  a y e a r  round a c c e s s  
road (Hoke G ro tb o , p e r s o n a l  com m u n ica tion , 1 9 6 7 ) .
Land v a l u e s  are  c u r r e n t l y  i n f l a t e d  and t h e r e  i s  e x t e n s i v e  
b u y in g ,  s u b d i v i d i n g ,  and s e l l i n g  a g a in  a lo n g  th e  lo w er  r e a c h e s  o f  
Rock C reek . In  th e  v i c i n i t y  o f  th e  sh e ep  r a n g e ,  th e  Boomers are  
o f f e r i n g  p o r t i o n s  o f  t h e i r  ranch f o r  t r i p l e  th e  b u y in g  p r i c e  th r e e  
y e a r s  a g o .  Both Mr, Boomer and Mr. N ea l t a l k  o f  fu tu r e  d evelopm ent  
o f  p o r t i o n s  o f  t h e i r  bottom  land h o ld in g s  f o r  th e  r e c r e a t i o n  m arket,  
i . e . ,  t r a i l e r  camps and s u p p ly  and food  c o n c e s s i o n s .
A narrow econ om ic  r e t u r n  i n  t h e  c a t t l e  m arket w i l l  c o n t in u e  
t o  tem pt o v e r p r o d u c t io n  and w i l l  a lw a y s  b e  a t h r e a t  t o  range  r e s o u r c e s .  
Gem s t o n e s  and p r e c io u s  m e t a l s  a r e  known to  e x i s t  on or near  th e  sh eep  
ra n g e  and e x p l o i t a t i o n  a w a i t s  o n ly  t h e  j u s t i f y i n g  m ark et .
Of more im m ediate  f u t u r e  d an ger  to  the  sh e e p  range i s  the  
r e c e n t  i n t r o d u c t i o n  o f  th e  sn o w m o b ile .  This  new form o f  r e c r e a t i o n
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i s  v e r y  p o p u la r  around th e  P h i l ip s b u r g  and Rock Creek a r e a s .  On 
fo u r  o c c a s i o n s  d u r in g  th e  w in t e r  o f  1 9 6 7 ,  I  o b s e r v e d  t h e s e  
v e h i c l e s  on th e  sh e e p  r a n g e .  An i n c r e a s e  i n  t h i s  a c t i v i t y  
w i l l  u n d o u b te d ly  a f f e c t  th e  sh eep  b e h a v io r  and may a f f e c t  lam bing  
h a b i t s .
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CHAPTER I I I  
THE ECOLOGY
G eology
The g e o lo g y  o f  th e  b ig h o r n  sh eep  range h as  n e v e r  been  i n ­
t e n s i v e l y  w orked . C a lk in s  and Emmons' (1 9 1 5 )  work on th e  P h i l i p s ­
burg Q u a d ra n g le ,  came w i t h i n  t h r e e  m i l e s  o f  th e  s tu d y  s i t e .  R o ss ,  
H a r r i s ,  and Burke ( 1 9 4 5 ) ,  on a two day r e c o n n a i s s a n c e ,  drew a map 
o f  th e  S a p p h ir e  Q uadrangle  t h a t  in c lu d e d  th e  sh e ep  w in t e r  ra n g e ,  
b u t th e  work was n e v e r  p u b l i s h e d .  The c o n t e n t s  o f  t h i s  map were  
e x p r e s s e d  t e n  y e a r s  l a t e r  i n  R oss 's  G e o lo g ic  Map o f  Montana (1 9 5 5 ) .  
C u r r e n t ly ,  Mr. M. L. K le p p er ,  o f  th e  U. S . G e o lo g ic  S u rv ey , i s  in  
th e  f i e l d  w ork in g  on th e  B u t t e  tw o -d e g r e e  map w hich  w i l l  in c lu d e  
th e  w h o le  Rock C reek d r a in a g e .
The e a r l i e s t  g e o l o g i c  e v e n t  d e t e c t a b l e  on the sh e ep  range  
was th e  w a te r  d e p o s i t i o n  o f  sand w h ich  h as  b e e n  c o n s o l i d a t e d  i n t o  
th e  r o ck  o f  M ontana's  B e l t  S e r i e s .  The S e r i e s  was named fo r  the  
L i t t l e  B e l t  M ountains o f  c e n t r a l  M ontana, where th e  typ e  was f i r s t  
d i s c o v e r e d .  I t  makes up th e  s u r f a c e  g e o lo g y  o f  much o f  w e s te r n  
Montana and h a s  p o s s i b l e  c o r r e l a t i v e s  exp osed  from A la sk a  to  
n o r th e r n  M exico  (R o s s ,  1 9 6 3 ) .  R ecen t r a d i a t i o n  r e s e a r c h  has put 
th e  age o f  t h i s  S e r i e s  a t  b etw een  1 ,2 0 0  and 750 m i l l i o n  y e a r s ,  w e l l  
i n t o  th e  Precam brian  Era and e a s i l y  among th e  o l d e s t  s u r f a c e  rock s  
i n  North A m erica . Due to  the  a b se n c e  o f  d i a g n o s t i c  f o s s i l s  and the
- 3 4 -  .
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p r e s e n c e  o f  l a t e r a l  v a r i a t i o n s ,  th e  ro ck s  h ave  b een  d i f f i c u l t  to  
work w i t h  g e o l o g i c a l l y .  N o n e t h e l e s s ,  th e  B e l t  S e r i e s  in  Montana 
h a s  b een  d i v i d e d  i n t o  s e v e r a l  fo r m a t io n s ,  o n ly  two o f  which have  
b een  found on or  n e a r  th e  sh e e p  r a n g e .
The o l d e s t  o f  th e  two i s  known as th e  R a v a l l i  Form ation  (R o ss ,  
1 9 6 3 ) .  The lo w er  t w o - t h ir d s  o f  t h i s  fo r m a tio n  c o n s i s t s  o f  a l i g h t  
g r a y ,  v e r y  f i n e  g r a in e d  q u a r t z i t e ,  w h i le  th e  up per t h ir d  i s  a much 
d a rk er  b l u i s h  and g r e e n i s h  s h a l e  In te r b e d d e d  w i t h  dark q u a r t z i t e  
s a n d s to n e  and q u a r t z i t e  s i m i l a r  to  th e  lo w er  t w o - t h i r d s .  C h e m ic a l ly ,  
b o th  l a y e r s  a r e  d om inated  by s i l i c o n  d i o x i d e  (SIO 2 ) , aluminum o x id e  
(AlgOg) and f e r r i c  o x id e  (P e 2 0 3 ) (T w en h o fe l ,  1 9 6 1 ) .  The upper la y e r  
d i f f e r s  I n  I t s  g r e a t e r  p e r c e n ta g e  o f  c a lc iu m  and magnesium o x id e s  
and c a r b o n a t e s .  The low er  r o c k  was d e p o s i t e d  i n  s h a l lo w  m arine  
w a te r s  as  i s  shown by i t s  c o m p o s i t io n  and c r o s s  b e d d in g .  The i n ­
c r e a s e  in  th e  p r o p o r t io n  o f  muddy m a t e r i a l  found i n  the h ig h e r  s h a le  
b eds was p ro b a b ly  due to  d im in is h e d  e r o s i o n a l  a c t i v i t y  such  as would  
o c c u r  w ith  a d e e p e n in g  o f  th e  w a te r  bod y. The R a v a l l i  Form ation  
d o m in a te s  o v e r  80 p e r c e n t  o f  th e  s u r f a c e  g e o lo g y  o f  th e  sh eep  ra n g e .  
E x c e l l e n t  exam ples  o f  I t  may be s e e n  I n  W in d lass  and M i l l  G u lch es;  
a l s o  m ost o f  th e  t a l u s  o r  s l i d e  ro ck  i n  th e  a r e a  i s  o f  t h i s  fo r m a tio n .
The o t h e r ,  more r e c e n t  B e l t  fo r m a tio n  i n  t h i s  a r e a ,  I s  th e  
H elen a  L im esto n e  F orm ation  ( a l s o  known as W a lla c e  or  Newland l im e ­
s t o n e )  ( R o s s ,  1 9 6 3 ) .  T his  fo r m a tio n  i s  i n a c c u r a t e l y  termed a l im e ­
s t o n e ,  f o r ,  w h i l e  i t  c o n s i s t s  o f  a l a r g e  p e r c e n ta g e  o f  c a r b o n a t e s ,  
t h e r e  i s  a n e a r ly  e q u a l  q u a n t i t y  o f  o t h e r  m a t e r i a l ,  c h i e f l y  q u a r t z .  
Magnesium and i r o n  com bine w ith  l im e  to  form a m ixed c a r b o n a te ,  the
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d ec  ompos i t  i o n  o f  w hich  i s  a t t e n d e d  by th e  fo r m a t io n  o f  a y e l lo w  
o c h e r ,  w h ich  im p a r ts  a c h a r a c t e r i s t i c  s t a i n  to  th e  fo rm a tio n  
(C a lk in s  and Emmons, 1 9 1 5 ) .  K lep p er  (1 9 6 7 ,  p e r s o n a l  communica­
t i o n )  s p e c u l a t e d  t h a t  th e  mud and san d s  o f  t h i s  rock  w ere l a i d  down 
i n  a v a s t  b a s i n ,  p a r t s  o f  w hich were p e r i o d i c a l l y  l e f t  d r y .  The 
r i v e r s  t h a t  f e e d  t h i s  b a s in  and c a r r i e d  in  th e  s e d im e n ts  probab ly  
d r a in e d  an o ld  land s u r f a c e  r i c h  i n  c a r b o n a t e s .  This  form ation  
o c c u r s  a lo n g  th e  e a s t  f a c e  o f  Rock C reek from Upper W illow  Creek to  
Capron C reek  and makes up 11 p e r c e n t  to  15 p e r c e n t  o f  th e  w in t e r  
ra n g e .
I n  th e  t h r e e - q u a r t e r s  o f  a b i l l i o n  y e a r s  o r  so  s i n c e  th e  B e l t  
S e r i e s  was te r m in a te d  by u p h ea v a l and w arp ing  o f  th e  e a r t h ’ s c r u s t ,  
w e s te r n  Montana was e l e v a t e d  a t  l e a s t  s i x  t im es  and f lo o d e d  a t  l e a s t  
f i v e  t im es  ( E a r d le y ,  1 9 6 2 ) .  Time fo r g e d  a r e p e a te d  l i t a n y  o f  s e d i ­
m e n t a t io n  in t e r r u p t e d  by u p h e a v a l ,  e r o s i o n ,  and r e su b m e r s io n .
About 75 m i l l i o n  y e a r s  a g o ,  d u r in g  the  T e r t ia r y  Age, th e  e a r th  
was r e p e a t e d l y  cru m b led , b ro k en , and t i l t e d .  C om p ress ive  f o r c e s ,  
s a t i s f i e d  by t h r u s t  f a u l t s ,  f o l d i n g ,  and v o l c a n i c  a c t i v i t y ,  roughed  
o u t ,  among o t h e r  p h y s io g r a p h ic  f e a t u r e s ,  th e  Rocky M ountains  
(L a n g to n , 1 9 3 5 ) .  During t h i s  u n s e t t l e d  p e r io d ,  l a r g e  b o d ie s  o f  
erod ed  m a t e r i a l  w ere  d e p o s i t e d  a lo n g  th e  Rock C reek sh e ep  ra n g e .
The eroded  m a t e r i a l  was com p ressed  t o  a c o n g lo m e r a te ,  much o f  which  
has b e e n  s u b s e q u e n t ly  erod ed  away. Remarkably f i n e  ex p o su r es  o f  
t h e s e  g r a v e l s  may be s e e n  on th e  c l i f f s  th a t  r i s e  s t e e p l y  from Rock 
C reek . E r o s io n  o f  t h i s  rock  i n t o  s p i r e s  or "hoodoos" are  v i s i b l e  a lo n g  
th e  e a s t  f a c e  o f  Rock C reek . The p e b b le s  o f  the  c o n g lo m e r a te  a v era g e
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g o l f  b a l l  s i z e  and a re  composed o f  a d u l l  red  q u a r t z i t i c  s a n d s to n e .  
The m a t r ix  c o n s i s t s  o f  a q u a r tz  sand m ixed w ith  a w h i t i s h  d u s t ,  
a p p a r e n t ly  o f  v o l c a n i c  o r i g i n .  The c a t t l e ,  d e e r ,  and b ig h o rn  
sh e e p  h a v e  b e e n  o b serv ed  p aw in g , n o s i n g ,  and a p p a r e n t ly  u s in g  th e  
s o i l s  o f  t h i s  fo r m a t io n  as a m in e r a l  s o u r c e .
C h e m ic a l ly ,  th e  fo r m a tio n  c a r r i e s  t r a c e s  o f  b i o t i t e ,  o r t h o -  
c l a s e ,  and a g a t e  m i n e r a l s ,  w h ich  a r e  s o u r c e s  o f  sodium  (Na) and 
p o ta ss iu m  (K ) , e le m e n ts  g e n e r a l l y  a b s e n t  from th e  precam brian  f o r ­
m a t io n s .  T h is  fo r m a t io n  co m p r ise s  5 p e r c e n t  to  9 p e r c e n t  o f  th e  
t o t a l  b ig h o r n  w in t e r  ra n g e .
The p r o c e s s  o f  e r o s i o n  and s e d im e n t a t io n  c o n t in u e d  t o  about  
one m i l l i o n  y e a r s  ago when th e  r e l i e f  o f  th e  l a r g e r  f e a t u r e s  was 
s i m i l a r  t o  what i t  i s  now w ith  th e  m ounta ins somewhat h ig h e r .  At 
t h i s  t im e  th e  c l i m a t e  became much c o l d e r  than i t  had been  and th e  
p r e c i p i t a t i o n  much h e a v i e r .  A lp in e  g l a c i e r s  formed and t h e  e a r t h  
e n t e r e d  a t im e o f  g l a c i a t i o n .  So f a r ,  t h e r e  h a v e  been  fo u r  m ajor  
p e r io d s  o f  g l a c i a t i o n ,  th e  l a s t  d e c l i n i n g  ab ou t 10 to  15 thousand  
y e a r s  a g o .  The g l a c i e r s ,  th e  f o r c e s  o f  moving w a ter  and g r a v i t y ,  
and tim e c r e a t e d  th e  y o u n g e s t  o f  t h e  s tu d y  s i t e ' s  fo u r  fo r m a t io n s ,  
th e  Q u atern ary  G r a v e l s .  These g r a v e l s  sp rea d  a c r o s s  th e  narrow  
f l o o r  o f  Rock C reek and e x te n d  i n t o  th e  mouth o f  th e  la r g e r  
g u l c h e s .  T h is  a l lu v iu m  i s  composed o f  l o o s e  se d im e n ts  ran g in g  
from s i l t  s i z e  t o  b o u ld e r s ,  which h a v e  been  d e r iv e d  from th e  B e l t  
and T e r t i a r y  d e p o s i t s  i n  th e  a r e a .  T hese  g r a v e l s  form th e  v a l l e y  
f l o o r  and a r e  b e s t  v iew ed  a lo n g  th e  banks o f  Rock Creek d u r in g  low  
w a t e r .  A t th e  m o s t ,  t h i s  fo r m a t io n  makes up b etw een  1 and 2 p e r ­
c e n t  o f  th e  w in t e r  ra n g e .
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S o i l s
A l l  s o i l s  a re  a p rod u ct o f  th e  i n t e r a c t i o n  o f  c l i m a t e ,  p a r e n t  
m a t e r i a l ,  to p o g ra p h y , t im e ,  and b i o l o g i c a l  a c t i v i t y .  Based upon th e  
r e l a t i v e  i n f l u e n c e s  among t h e s e  f a c t o r s ,  s o i l s  a r e  c l a s s i f i e d  i n t o  
o r d e r s  and g r o u p s .  The Rock C reek w in t e r  ran ge  p o s s e s s e s  two d i f ­
f e r e n t  s o i l s  groups b e lo n g in g  to  two d i f f e r e n t  o r d e r s .  The f i r s t  i s  
a l i t h o s o l s  group b e lo n g in g  t o  the  a z o n a l  o r d e r .  A zona l s o i l s  have  
no w e l l - d e v e l o p e d  c h a r a c t e r i s t i c s ,  e i t h e r  b e c a u se  th ey  have had i n ­
s u f f i c i e n t  t im e to  d e v e lo p  o r  b e c a u s e  th ey  are on s l o p e s  to o  s t e e p  
t o  a l lo w  p r o f i l e  d ev e lo p m e n t .  L i t h o s o l s  are  a group o f  t h i n ,  s to n y  
m ountain  s o i l s  d e v e lo p e d  i n  a r ea s  o f  extrem e r e l i e f .  The seco n d  s o i l  
group i s  th e  C h e stn u t  group o f  the  z o n a l  o r d e r .  These s o i l s  have  
d e v e lo p e d  on w e l l - d r a i n e d  p a ren t  m a t e r ia l  and have  a c h a r a c t e r i s ­
t i c  p r o f i l e .  C h e stn u t  s o i l s  show th e  i n f l u e n c e  o f  v e g e t a t i o n  and 
h a v e  a t y p i c a l l y  t h i n  humus l a y e r ,  and a l i g h t  g r a n u la r  to  p r i s m a t i c  
gray-b row n  s u r f a c e  s o i l ,  u n d e r la in  by a le a c h e d  c a lc a r e o u s  s o i l .
In  g e n e r a l .  C h estn u t  s o i l s  o f  v a r io u s  d e g r e e s  c o v e r  about 58 
p e r c e n t  o f  th e  w in t e r  ra n g e . They a r e  found on tb^ more g e n t l e  
S lo p e s  s u p p o r t in g  w e l l  e s t a b l i s h e d  t im b er  and g r a s s la n d  v e g e t a t i o n .  
About 30 p e r c e n t  o f  th e  ran ge  i s  i n  l i t h o s o l s  w hich  are  l a r g e l y ,
b u t  n o t  e x c l u s i v e l y ,  in  a r e a s  o f  g r e a t e r  than 40 p e r c e n t  s l o p e .  On
t h e s e  s t e e p  s l o p e s  s u r f a c e  e r o s i o n  by r u n o f f  i s  more ra p id  and
w a te r  p e n e t r a t i o n  l e s s ,  thus th e  s o i l  i s  th in n e r  and th e  w e a th e r in g
p r o c e s s  s l o w e r .  The rem ain in g  12 p e r c e n t  o f  th e  sh e ep  range i s  in  
ex p o sed  rock  and t a l u s .
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D uring  th e  summer o f  1 9 6 5 , a S o i l  C o n s e r v a t io n  S e r v i c e  team, 
un der  th e  d i r e c t i o n  o f  Mr. Ralph Dunm ire, M is s o u la  S . C. S .  D i s t r i c t  
O f f i c e ,  ty p ed  th e  s o i l s  o f  th e  r a n ch in g  a r ea s  ab ou t th e  w in t e r  range  
(85 p e r c e n t  o f  the  s tu d y  s i t e ) .  T h is  work was p a r t  o f  the G ra n ite  
County S o i l  Survey due fo r  p u b l i c a t i o n  i n  th e  e a r l y  1 9 7 0 ' s .  With 
th e  h e lp  o f  Mr. Dunmire and Mr. Beach Warner, th e  P h i l ip s b u r g  S . C. S, 
r e p r e s e n t a t i v e ,  th e  t r a c i n g  o f  th e  o r i g i n a l  s o i l  maps and th e  r ea d in g  
o f  a d r a f t  o f  th e  S o i l  Survey was made p o s s i b l e .  Most o f  what f o l ­
low s has b e e n  d i s t i l l e d  from t h e i r  work.
The l i t h o s o l s  and C h e s tn u t  s o i l s  o f  t h i s  a r e a  have been  d iv id e d  
i n t o  12 d i s t i n c t i v e  s o i l  s e r i e s .  E ig h t  o f  t h e s e  12 ty p es  have been  
grouped i n t o  t h r e e  s o i l s  a s s o c i a t i o n s  w hich  d om in ate  76 p e r c e n t  o f  
th e  w in t e r  r a n g e .  A l l  12 s o i l  s e r i e s  a r e  c h a r a c t e r i z e d  in  th e  
a p p en d ix  o f  t h i s  s t u d y .  I t  s u f f i c e s  h e r e  to  m en tion  o n ly  the  
c h a r a c t e r i s t i c s  o f  th e  dom inant a s s o c i a t i o n s :
1 . Trapper -  G a r le t  -  Loberg A s s o c i a t i o n . - - T h i s  a s s o c i a t i o n  
d o m in a te s  th e  w in t e r  ra n g e  and i s  g e n e r a l l y  found on n o r th  f a c in g  
s l o p e s ,  a lo n g  th e  n o r th e r n  and h ig h e r  ed ges  o f  th e  ra n g e la n d  and 
i n t o  th e  f o r e s t  z o n e s .  These s o i l s  were a l l  formed under d en se  
c o n i f e r o u s  s ta n d s  now i n  D ou glas  f i r  and lo d g e p o le  p in e .  The s o i l s  
ran ge  i n  d ep th  from 1 2 -5 0  i n c h e s ,  d ep en d in g  p r im a r i ly  on s l o p e .  On 
th e  sh e e p  r a n g e ,  t h e s e  s o i l s  r e c e i v e  about 18 in c h e s  o f  r a in  
a n n u a l ly  and th ey  have a good w a te r  h o ld in g  c a p a c i t y .  The o r g a n ic  
c o n t e n t  o f  t h e s e  s o i l s  i s  low (2 - 6  p e r c e n t ) .  The pH i s  a c i d i c  
( 5 . 5 - 6 . 5 )  and i s  s t r o n g l y  i n f l u e n c e d  by th e  c o n i f e r o u s  l e a f  f a l l  
w h ich  p rod u ces  o r g a n ic  a c id s  l e a c h in g  th e  upper 4 - 1 0  in c h e s
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o f  t h e s e  s o i l s .  The a v e ra g e  f r o s t - f r e e  p e r io d  o f  t h e s e  s o i l s  i s  
l e s s  than  90  d ays  per y e a r .
2 ,  Donald -  Marce t t a  -  C head le  A s s o c i a t i o n . - - T h i s  s o i l  a s s o ­
c i a t i o n  c o n s t i t u t e s  m ost o f  th e  rem ainder o f  th e  sh e ep  ra n g e .  I t  
i s  found on th e  s o u th  f a c i n g  s l o p e s ,  a lo n g  th e  s o u th e r n  and e a s t e r n  
p o r t io n s  o f  th e  ran ge  and u n d e r m o s t  o f  th e  g r a s s la n d s  o f  the a r e a .  
These s o i l s  a re  d e e p e r  than t h o s e  formed under tim ber  and range in  
d ep th  b e tw een  30 and 60 i n c h e s .  This  s o i l  i s  w e l l  d r a in e d  and f a i l s  
to  h o ld  w a te r  as w e l l  as th e  t im bered  a r e a s .  The pH runs 6 . 5 - 7 . 5  
and th e  o r g a n ic  c o n t e n t  i s  a r e l a t i v e l y  h ig h  5 - 1 0  p e r c e n t .  This  
s o i l  a l s o  a v e r a g e s  l e s s  than 90 f r o s t - f r e e  days per y e a r .
3 .  Slocum -  Bearmou th A s s o c i a t i o n . - - T h e s e  s o i l s  dom inate th e  
Rock C reek  V a l l e y  and i t s  low b enches  t h a t  form p o r t io n s  o f  the  
w in t e r  r a n g e .  They a r e  a l l u v i a l  i n  o r i g i n .  The a s s o c i a t i o n  su p ­
p o r ts  open s ta n d s  o f  P onderosa  p in e  and m ost o f  th e  p a s tu r e  land
i n  th e  v a l l e y .  These s o i l s  a r e  e i t h e r  w e l l  d r a in e d ,  g r a v e l l y ,  or  
sandy s o i l s ,  or  p o o r ly  d r a in e d ,  m o d er a te ly  d e e p ,  loamy s o i l s .
C h e m ic a l ly ,  t h e s e  s o i l s  are  u n i v e r s a l l y  low i n  n i t r o g e n  (N) 
and p h o sp h o ro u s  ( P ) .  A lm ost a l l  o f  t h e  n i t r o g e n  a v a i l a b l e  fo r  
p l a n t s  comes from the o r g a n ic  body o f  th e  s o i l s .  The amount a v a i l ­
a b le  a t  any t im e i s  d ep en d en t on th e  amount o f  o r g a n ic  m a tter  p r e s ­
e n t  and i t s  r a t e  o f  d e c o m p o s i t io n  a t  th e  t im e th e  p la n t s  r e q u ir e  
th e  n u t r i e n t s .  Rock C reek , a lo n g  w i t h  many Montana in ter m o u n ta in  
r a n g e s ,  s u f f e r s  from a r e l a t i v e l y  s m a l l  amount o f  o r g a n ic  m a tter  
an d , more im p o r ta n t ,  low tem p era tu res  and low m o is tu r e  which i n h i b i t
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b a c t e r i a l  d e c o m p o s i t io n .  The amount o f  phosphorous i s  low fo r  
much th e  same r e a s o n s ,  p lu s  th e  f a c t  t h a t  t h e r e  i s  l i t t l e  o f f e r e d  
by th e  p a r e n t  m a t e r i a l .
C alc ium  (Ca) and magnesium (Mg) are  p r e s e n t  in  ample amounts 
o v e r  th e  w h o le  r a n g e ,  due to  t h e i r  abundance in  th e  p a ren t m a t e r i a l .  
T hese  e le m e n ts  are  in  g r e a t e r  amounts i n  the  g r a s s la n d  s o i l s  than in  
th e  s o i l s  o f  th e  f o r e s t e d  a r e a s .
V e g e t a t io n  o f  th e  Rock C reek B igh orn  Sheep W inter Range 
From f i e l d  a n a l y s i s  and from th e  work t h a t  has b een  done i n  
th e  Rock Creek a r ea  by th e  Bureau o f  Land Management and th e  S o i l  
C o n s e r v a t io n  S e r v i c e  (M. M o r r is ,  R. Dunmaier, R, Hium, p e r so n a l  
com m u n ica tion , 1 9 6 7 ) ,  i t  has b een  found t h a t  th e  f o l l o w in g  58 p la n t  
s p e c i e s  c o n s t i t u t e  95 p e r c e n t  o f  th e  v e g e t a t i o n  o f  the  s tu d y  s i t e ;
G r a sse s  and G rass l i k e  P la n t s
Agropyron sp ica tu m  
C a la m a g r o s t is  r u b e s c e n s  
F e s tu c a  id a h o e n s i s  
K o e le r ia  c r i s t a t a  
Poa p r a t e n s i s  
Poa secu n d a  
S t i p a  comata  
Bromus tectoru m  
Bromus m a rg in a tu s  
Agropyron s m i t h i i  
D anth onia  s p i c a t a  
D an th on ia  u n i s p i c a t a  
Carex s p .
F o r b s :
Lupinus ca u d a tu s  
L e p to d a c ty Io n  pugens  
A c h i l l e a  m i l l e f o l i u m  
E r ig e r o n  co m p o s itu s  
Tragopogon p r a t e n s i s
Bluebunch W heatgrass  
P in e  Grass  
Idaho F escu e  
P r a i r i e  J u n eg ra ss  
Kentucky B lu e g r a ss  
Sandberg B lu e g r a ss  
N eed le  and Thread 
C h e a tg r a ss  
M ountain Brome 
B lu es  tern W heatgrass  
P o v e r ty  D anthonia  
One s p ik e d  O atgrass  
Sedge
T a i lc u p  Lupine  
G r a n ite  G i l i a  
Yarrow
C u t l e a f  D a isy  
Meadow S a l s i f y
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P la n ta g o  p u r s h i i  
T r i f o l iu m  s p . 
B a lsa m o rr h iza  s a g i t t a t a  
C h r y so p s is  v l l l o s a  
A n te n n a r la  r o s e a  
Taraxacum o f f i c i n a l e  
P o t e n t l l l a  s p .
F r a g a r la  v e s c a  
A r n ic a  c o r d l f o l l a  
S o l l d a g o  s p .
C lrclu m  v lu g a r e  
D elp h in iu m  b i c o l o r  
Geum t r i f lo r u m  
Geranium v is c o s i s s im u m  
Eriogonum s p .
Mahonia rep en s  
T h a lic tru m  f e n d l a r i  
F r i t i l l a r i a  p u d ica  
Tragopogon dublu s  
A s t r a g a lu s  drummondii 
S e n e c io  s p .
Shrubs ;
A r t e m is ia  f r i g i d a  
A r t e m is ia  t r i d e n t a t a  
Chrysothamnus n a u se o su s  
Rosa w o o d s ia  
P h ysocarpus m alvaceu s  
V accin ium  s p . 
Sym phoricarpos s p .
S a l i x  s p .
Prunus P e n n s y lv a n ie a 
A cer glabrum
W oolly  Ind ian w heat  
C lo v e r
A r ro w le a f  B a lsam root  
H airy G o ld e n -A ste r  
Rose P u ss y to e s  
D a n d e lio n  
C in q u e f o i l  
Woodland S traw berry  
H e a r t l e a f  A rn ica  
Goldenrod  
B u l l  T h i s t l e  
L i t t l e  Larkspur  
Long-Plumed Avens 
S t ic k y  Geranium  
S u lp h u r f lo w er  
C reep in g  H o l ly g r a p e  
Fend1er  Meadowrue 
Y e llo w  F r i t i l l a r y  
Common S a l s i f y  
Drummond M ilk v e tc h  
G round se l
F r in ged  Sagebrush  
B ig  Sagebrush  
Rubber R ab b itb ru sh  
Wood Rose  
N inebark  
W h ortleb erry  
Snowberry  
W illow  
C hokecherry  
M ountain Maple
T rees  :
A lnus t e n u i f o l i a  
P se u d o tsu g a  m e n z i e s i l  
Pinus c o n t o r t a  
P lnus p on derosa  
Pop ulu s tr e m u lo id e s  
Populus t r i c h o c a r p a  
B e t u la  o c c i d e n t a l e s
T h in le a f  A ld er  
D ouglas  F ir  
L o d g ep o le  P in e  
P on derosa  P ine  
Aspen
B la ck  Cottonwood  
Water B ir c h
In  g e n e r a l ,  th e  low er  s l o p e s ,  v a r io u s  t e r r a c e  and bench  
l e v e l s ,  and some h ig h e r  s o u th  and w e s t  s l o p e s  are  i n  a g r a s s - t y p e  
v e g e t a t i o n .  F o r e s t s  occupy th e  upper e l e v a t i o n s  and m ost o f  th e  
lo w er  n o r th  and e a s t  f a c i n g  m ountain  s l o p e s .
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The c o m p o s i t io n  o f  th e  g r a s s la n d  ty p e  i s  c l o s e l y  r e l a t e d  to  
m o is t u r e  a v a i l a b i l i t y ,  w h ic h ,  i n  tu r n ,  i s  c o r r e l a t e d  w ith  l o c a l  
s l o p e  and e x p o s u r e .  The more humid f o o t h i l l s  and upper v a l l e y  
s l o p e s  r a n g in g  up to  5 ,6 0 0  f e e t  a re  dom inated by F e scu es  (F e s tu c a  
i d a h o e n s i s  and F. s c a b r e l l a )  and Foas (Poa p r a t e n s i s  and P. s e c u n d a ) . 
Some o f  th e  more im p o rta n t  broad l e a f e d  p la n t s  a s s o c i a t e d  w ith  t h e s e  
g r a s s e s  in c l u d e  h e a r t l e a f  a r n ic a  (A rn ica  c o r d i f o l i a ) , yarrow  ( A c h i l l e a  
m i l l e f o l i u m ) , l u p i n e  (L upinus s p p . ) ,  w i l d  geranium  (Geranium v i s c o s i s ­
simum) , and shrubby c i n q u e f o i l  ( P o t e n t i l l a  f r u t i c o s a ) .
The dry open s i t e s  are  dom inated by b lu eb un ch  w h ea tg ra ss  
(Agropyron s p ic a tu m ) , p r a i r i e  J u n eg r a ss  (K o e le r ia  c r i s t a t a ) ,  and 
o n e - s p ik e d  o a t g r a s s  (D an th on ia  u n i s p i c a t a ) . These g r a s s e s  are  
u s u a l l y  i n  th e  company o f  f r in g e d  s a g e  (A r te m is ia  f r i g i d a ) ,  p u s s y to e s  
(A n ten n a r la  s p p . ) ,  y a r ro w , c u t l e a f  d a i s y  (E r ig e r o n  c o m p o s i tu s ) ,  and 
b i g  sa g eb ru sh  ( A r te m is ia  t r i d e n t a t a ) .
Three g e n e r a l  z o n es  make up th e  f o r e s t  a r e a .  At the  low er  
e l e v a t i o n s  and on some o f  th e  d r i e r  e x p o su r es  th e  dom inant v e g e t a ­
t i o n  c o n s i s t s  o f  v ery  open s ta n d s  o f  Ponderosa  p in e  (P inus p o n d ero sa ) 
w ith  a lu s h  u n d e r s to r y  o f  b u n c h g r a ss e s  w ith  fo r b s  coming i n  toward 
th e  h ig h e r  e l e v a t i o n s .  In  th e  h ig h e r  p a r ts  o f  t h i s  z o n e ,  the  
c o v e r  c o m p o s i t io n  in c lu d e s  a prom inent s c a t t e r i n g  o f  c r e e p in g  
h o l l y g r a p e  (Mahonia r e p e n s ) ,  n in eb a rk  (P hysocarpu s m a lv a c e u s ) ,  
b a ls a m r o o t  (B a lsa m o r r h iz a  s a g l t t a t a ) and an o c c a s i o n a l  grow th o f  
common j u n ip e r  (J u n ip e r u s  communis) .
The main f o r e s t  z o n e ,  w hich  in c l u d e s  some d r i e r  s o u th  and
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w e s t  e x p o s u r e s  a t  h ig h e r  e l e v a t i o n s ,  i s  dom inated  by mixed s ta n d s  
o f  D ou glas  f i r  (P se u d o tsu g a  m e n s i e s i i ) , and L od gep o le  p in e  (P inus  
c o n t o r t a ) , w i t h  l o c a l i z e d  s ta n d s  o f  P onderosa  p in e .  F i r e  and o th e r  
d i s t u r b a n c e s  seem to  p e r p e tu a t e  th e  l a t t e r  s p e c i e s  i n  the  D ouglas  
f i r  z o n e .  T h is  f o r e s t  u n d e r s to r y  i n c lu d e s  p in e g r a s s  (C a la m a g ro s t is  
r u b e s c e n s ) , e l k  s e d g e  (Carex g e y e r i ) ,  b i g  h u c k le b e r r y  (V accinium  
roembranaceum) , Oregon g r a p e ,  snow berry (Sym phoricarpus r i v u l a r i s ) ,  
K in n ik in n ic k  (A r c t o s t a p h y lo s  u v a - u r s i ) ,  n in e b a r k ,  and woodland  
s tr a w b e r r y  (F r a g a r ia  v i r g i n i a n a ) .
The r i p a r i a n  f o r e s t s  i n c l u d e  b l a c k  c o t to n w o o d  (P o p u lu s  
t r i c h o c a r p a ) , w i l l o w  ( S a l i x  s p p . ) ,  a s p e n  (P o p u lu s  t r e m u l o i d e s ) , 
r e d o s i e r  dogwood (C ornus s t o l o n i f e r a ) , and some c h o k e c h e r r y  (Prunus  
v i r g i n i a n a ) .
Betw een A ugu st 1 7 th  and 2 6 t h ,  1 9 6 5 , Mr, R obert Hium, a range  
manager w i t h  th e  Bureau o f  Land Management (Departm ent o f  I n t e r i o r ) , 
s p e n t  e i g h t  days d o in g  an o b s e r v a t io n  r e c o n n a is s a n c e  o f  th e  range  
land in  th e  v i c i n i t y  o f  th e  s tu d y  s i t e .  Mr. Hium's work co v ered  
7 ,4 8 7  ( 8 9 .3  p e r c e n t )  a c r e s  o f  th e  b ig h o r n  w in t e r  ra n g e .  Of the  
a c r e a g e  s u r v e y e d ,  4 ,2 4 8  ( 5 6 .8  p e r c e n t )  a c r e s  w ere c l a s s i f i e d  as 
u n s u i t a b l e  f o r  c a t t l e  u s e  b e c a u se  o f  d e n se  tim b er  and s t e e p  s l o p e s .  
The rem ain d er  o f  th e  range land was c l a s s i f i e d  i n t o  n in e  range  
ty p e s  w h ich  a r e  l i s t e d  i n  th e  ap p en d ix  o f  t h i s  s t u d y .
W i l d l i f e  R esource
The Rock C reek  d r a in a g e  i n  t h e  p a s t  s u p p o r t e d  a p o p u l a t i o n  o f  
game a n im a ls  many t im e s  g r e a t e r  th an  i t  h a s  s i n c e  th e  i n f l u x  o f  
w h i t e  man and h i s  a g r a r i a n  c u l t u r e .  The r e a s o n  f o r  t h i s  i s  t h a t
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m ost o f  th e  bottom  land  and much o f  th e  c h o ic e  range a r e a ,  fo rm er ly  
a v a i l a b l e  to  w i l d l i f e ,  has b een  com m itted t o  th e  r a i s i n g  o f  l i v e ­
s t o c k .  F o r t u n a t e l y ,  m ost o f  the  anim al s p e c i e s  o r i g i n a l l y  found  
i n  t h i s  a r e a  s t i l l  rem ain . Of th e  game a n im a ls ,  o n ly  th e  b i s o n  (B iso n  
b i s o n ) , g r i z z l y  b ea r  (U rsus a r c t o s ) , t im b er  w o l f  (C an is  lu p u s ) , 
and th e  s h a r p - t a i l e d  g ro u se  ( P e d io e c e t e s  p h a s i a n e l l u s ) f a i l e d  to  
s u r v i v e  th e  a g r i c u l t u r e  and p o p u la t io n  growth e x p e r ie n c e d  by the  
a r e a  b e tw een  1885 and 1925.
There s t i l l  rem ains on and about th e  s tu d y  s i t e  a v a r i e t y ,  
and d u r in g  th e  w in t e r  a number o f  game a n im a ls ,  r a r e ly  s e e n  on an 
a r ea  o f  com p arab le  s i z e  o u t s i d e  o f  a N a t io n a l  Park , w i l d e r n e s s ,  or  
r e f u g e  a r e a .  Moose (A lc e s  a l c e s ) , e l k  (Cervus c a n a d e n s i s ) ,  w h i t e -  
t a i l e d  d e e r  (O d o c o i le u s  v i r g i n i a n u s ) , and mule d e e r  (O d o co ileu s  
h e m io n u s ) , as w e l l  as b ig h o r n  sh e ep  r e g u l a r l y  u s e  t h e  w in t e r  ra n g e .  
M ountain g o a t s  (Oreamnos a m er ica n u s) a r e  r e g u l a r l y  s i g h t e d  in  two 
a r e a s  w i t h i n  e i g h t  m i l e s  o f  th e  s tu d y  s i t e .  Three s p e c i e s  o f  
r a b b i t :  m ou nta in  c o t t o n t a i l  ( S y l v i l a g u s  n u t t a l l i ) ,  snowshoe h are
(Lepus a m e r ica n u s ) ,  w h i t e - t a i l e d  j  a c k r a b b i t (Lepus towns end i ) ,  and 
fo u r  s p e c i e s  o f  up land game b i r d s :  b lu e  g r o u se  (Dendragapus o b s c u r u s ) ,  
sp r u c e  g r o u s e  (C a n a c h ite s  c a n a d e n s i s ) ,  r u f f e d  g r o u se  (Bonasa  
u m b e l lu s ) ,  and the  in tr o d u c e d  r in g n e c k  p h ea sa n t  (P h as ian u s  
c o l c h i c u s ) have  a l l  b e e n  s e e n  d u r in g  th e  month o f  May. About a 
d o zen  m a l la r d s  (Anas p la t y r h y n c h o s )  w in te r e d  a lo n g  th e  n in e  and a 
h a l f  m i l e  s t r e t c h  o f  Rock Creek b o r d e r in g  the  b ig h o r n  sh eep  ra n g e .
An o c c a s i o n a l  Am erican g o ld e n e y e  (B ucephala  c l a n g u l a ) was s e e n  
u s in g  th e  same w a te r  d u r in g  January and F eb ru ary . L ate  i n  March
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and e a r l y  i n  A p r i l  m ig r a t in g  groups o f  t e a l s ,  b lu e -w in g e d  (Anas d i s -  
c o r s ) , g r e e n -w in g e d  (Anas c a r o l l n e n s i s ) , and cinnam on t e a l  (A. cyanop- 
t e r a ) , s h o v e l l e r s  ( S p a t u la  c l y p e a t a ) , American m e r g a n s e r s (Mergus 
m e r g a n s e r ) , and hooded m ergan sers  (L ophodytes c u c u l l a t u s ) , l e s s e r  
sca u p  (A ythya a f f i n i s ) , and a p a i r  o f  wood ducks (A ix  sp o n sa )  were  
o b s e r v e d .  Three b la c k  b e a r s  (U rsus a m er ica n u s) w ere o b se rv e d  on the  
s tu d y  s i t e  b u t none were s e e n  u n t i l  a f t e r  th e  f i r s t  o f  May.
O ther mammals o b se rv e d  a lo n g  Rock Creek d u r in g  th e  w in t e r  
in c lu d e d  th e  b e a v e r  (C a s to r  c a n a d e n s i s ) , m uskrat (Ondatra z i b e t h i c a ) , 
mink (Must e l a  v i s o n ) , and o t t e r  (L u tra  c a n a d e n s i s ) . Badgers  
(T a x id ea  t a x u s ) , skunks (M e p h it is  m e p h i t i s ) , and p o rc u p in es  
( E r e t h iz o n  d orsatu m ) f i r s t  appeared  i n  l a t e  A p r i l .
B ob cat  (Lynx r u f u s ) and c o y o t e  (C anis  l a t r a n s ) s i g n s  were ob­
s e r v e d  a lm o s t  d a i l y .  There were no s i g n s  o f  m ountain  l i o n  s e e n  a t  
Rock C reek bu t d u r in g  th e  f a l l  o f  1967 t h r e e  p e o p le  o b serv ed  l i o n  
t r a c k s  on th e  s o u th e r n  end o f  th e  N ea l ra n ch , abou t a q u a r t e r  m i l e  
from th e  sh e e p  ra n g e .
In  a d d i t i o n  to  th e  m en tion ed  a n im a ls ,  th e r e  i s  a l a r g e  and 
v a r ie d  s m a l l  mammal and b ir d  p o p u la t io n  i n  the  a r e a  ( s e e  a p p e n d ix ) .
The t o t a l  s p e c i e s  count i s  32  mammals and 61 b i r d s .  T his  i s  a r i c h  
fauna f o r  t h i s  l o c a t i o n  and i t  i s  p rob ab ly  due t o  th e  number o f  
d i f f e r e n t  v e g e t a t i v e  ty p es  and th e  d i f f e r e n t  d e g r e e s  o f  u se  on e a ch .
N otew orth y  among th e  b ir d s  o b serv ed  w ere t h r e e  g o ld e n  e a g le s  
s e e n  d u r in g  th e  months o f  January and F eb ru ary . These b ir d s  were  
n o t  s e e n  a f t e r  February 22nd. Two immature b a ld  e a g le s  were 
o b se r v e d  f i v e  t im e s  d u r in g  th e  same p e r io d  and were l a s t  s e e n
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March 5 t h .  S ev en  L e w is ’ s w oodpeckers were o b serv ed  January 17th  
i n  th e  to p  o f  a D ouglas  f i r .  They were n o t  s e e n  a g a in  d u r in g  th e  
r e s t  o f  t h e  f i e l d  e x p e r i e n c e .
B i o t i c  -  Edaphic -  G e o lo g ic  R e l a t i o n s h i p s  
S i x  months o f  sh e ep  o b s e r v a t io n s  d i s c l o s e d  th e  f o l l o w i n g  f a c t s  :
1 . F o r ty - tw o  p e r c e n t  o f  th e  b ig h o rn  sh e ep  o b s e r v a t io n s  
o c cu rr e d  on l e s s  than 5 p e r c e n t  o f  th e  w in t e r  range dom inated by 
th e  Trapper s o i l  s e r i e s .  This s o i l  s e r i e s  o v e r l i e s  T e r t ia r y  c o n ­
g lo m e r a t e ,  a r e l a t i v e l y  r i c h  s o u r c e  o f  magnesium (Mg), sodium (N a ) , 
p o ta ss iu m  (K ) , and c a lc iu m  (C a ) . P r e fe r e n c e  f o r  t h i s  s o i l  s e r i e s  
appears  t o  tr a n s c e n d  th e  v e g e t a t i o n a l  d i f f e r e n c e s  o f  th e  s i t e .
Sheep  w ere  o f t e n  o b serv ed  i n  th e  t im b er  o f  t h i s  a r e a ,  a s i g h t  n o t  
o b se rv e d  e l s e w h e r e  on th e  ra n g e .
N ext t o  t h e  T rapper s o i l  s e r i e s ,  th e  b ig h o r n  sh eep  now 
p r e f e r  t h e  a r e a  u n d e r la i n  by th e  H elen a  precam b rian  fo r m a t io n  
o v e r  th e  a r e a  i n  th e  R a v a l l i  f o r m a t io n .  T h is  i s  p r o b a b ly ,  though  
n o t  n e c e s s a r i l y ,  due to  t h e  g r e a t e r  p e r c e n t  o f  c a r b o n a te s  i n  th e  
fo rm er .
2 . The s o i l s  i n  th e  a r e a ,  though s t i l l  im m ature, r e f l e c t  
th e  i n f l u e n c e  o f  c l i m a t e  and v e g e t a t i o n  more than  th e  i n f l u e n c e  o f  
th e  p a r e n t  g e o lo g y .  O verlays  o f  th e  s o i l s ,  v e g e t a t i o n ,  and s lo p e  
e x p o s u r e s  o f  th e  w in t e r  ran ge  co rr e sp o n d  v e ry  c l o s e l y .  There i s  
o n ly  a m inor r e l a t i o n s h i p  b etw een  g e o l o g i c  maps and th e  s o i l  s e r i e s .
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3 .  About 700 a c r e s  o f  th e  b ig h o r n  w in t e r  range a re  in  
th e  Loberg s o i l  s e r i e s .  This  s o i l  s e r i e s  was d e v e lo p e d  under a 
d e n s e  b o r e a l  c o n i f e r o u s  f o r e s t .  Today 350 a c r e s  o f  the  s o i l  s e r i e s  
now s u p p o r t  g r a s s .  T h is  i s  d u e ,  i n  p a r t ,  to  f o r e s t  f i r e s  d u r in g  
th e  1 9 2 0 ' s ,  b u t  m o s t ly  t o  th e  hom estead  c l e a r i n g  and heavy g r a z ­
in g  p r e s s u r e  s i n c e  th e  tu rn  o f  th e  c e n t u r y .
4 .  The b ig h o r n  sh e e p  appear t r a d i t io n -b o u n d  t o  th e  
v i c i n i t y  o f  th e  rocky c r e e k  f a c e  and c l i f f s .  The sh eep  were n ev er  
o b s e rv e d  u s in g  th e  lu s h  v e g e t a t i o n  o f  th e  Rock Creek V a l le y  b o ttom ,  
nor w ere  th ey  o b serv ed  ta k in g  ad van tage  o f  th e  good c l im a x  g ra ss  
s ta n d s  o v e r  two m i l e s  from th e  Rock Creek f a c e .
R ep ro d u ced  with p erm issio n  o f  th e  copyrigh t ow n er. Further reproduction  prohibited w ithout p erm issio n .
CHAPTER IV 
THE ROCK CREEK SHEEP HERD
« H is to r y
C u rren t  e v id e n c e  i n d i c a t e s  t h a t  w i ld  sh e ep  c r o s s e d  i n t o  N orth  
Am erica v i a  th e  B er in g -C h u k ch i p la t fo r m  from S i b e r i a  som etim e b e ­
f o r e  th e  m i d - P l e i s t o c e n e  (Cowan, 1 9 4 0 ) .  A f t e r  c r o s s i n g ,  t h e s e  
sh eep  w ere  d iv i d e d  i n t o  two m ajor groups by s u b s e q u e n t  g l a c i a t i o n .
Sheep a n c e s t r a l  t o  th e  D a l i  sh e e p  (O vis d a l l i ) s u r v iv e d  and d e v e l ­
oped in  th e  A laska-Y ukon refu g iu m  and a s p e c i e s  s i m i l a r  to  the  
b ig h o rn  sh e e p  (O vis  c a n a d e n s i s )  d e v e lo p e d  so u th  o f  th e  g l a c i a t i o n .
G e i s t  (1 9 6 7 )  b e l i e v e s  th a t  th e  p r e s e n t  O vis c a n a d e n s is  r a ce s  
s u r v iv e d  the  h e i g h t  o f  th e  l a s t  g l a c i a t i o n  a t  low e l e v a t i o n s  in  
p r e s e n t  day s o u th e r n  C a l i f o r n i a ,  D uring  th e  r e t r e a t  o f  the  l a s t  
g l a c i a t i o n  th e r e  was a p o s t - g l a c i a l  p e r io d  o f  h ig h  tem p era tu res  
and d r o u g h t  (Richmond, 1 9 6 5 ) .  T h is  i n t e r v a l  o f  minimum e f f e c t i v e  
p r e c i p i t a t i o n  reach ed  a peak b etw een  6 ,5 0 0  and 4 ,5 0 0  y e a r s  ag o .
I t  i s  m ost l i k e l y  t h a t  d u r in g  t h i s  tim e th e  d r o u g h t-a d a p te d  b ig h o rn  
sh e ep  e m ig r a te d  n o r th  to  Montana.
A f t e r  th e  dry p e r io d ,  t h e r e  was a s l i g h t  c o o l i n g  and c o n i f e r ­
ous f o r e s t  d e v e lo p e d  and sp rea d  th ro u g h o u t  w e s te r n  Montana, d i v i d ­
in g  and l i m i t i n g  th e  d o m in a tin g  g r a s s  typ e  (Richmond, 1 9 6 5 ) .
G e i s t  (1 9 6 6 )  s p e c u l a t e s  t h a t  i t  was d u r in g  t h i s  c o n t r a c t i o n  o f
52.
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t h e i r  ra n g e  t h a t  b ig h o r n  sh eep  e v o lv e d  the  t r a d i t i o n  o f  range  
e s t a b l i s h m e n t  and m ig r a t io n .  O ld er  an im als  i n  a herd would g u id e  
th e  band a lo n g  th e  le a r n e d  r o u t e s  th rou gh  f o r e s t s  to  o th e r  a v a i l ­
a b le  h a b i t a t s .  I n  t h i s  way, a h e r d ' s  ch an ces  fo r  s u r v i v a l  and 
grow th  w ere  in c r e a s e d  d e s p i t e  a d im in i s h in g  r a n g e .
I t  w i l l  n e v e r  be  known f o r  su r e  when tem p era tu res  and f o r e s t  
grow th f i r s t  fo r c e d  b ig h o r n  s h e e p  o n to  th e  p r e s e n t  Rock Creek w in t e r  
r a n g e .  The p r e s e n t  w in t e r in g  a rea  i s  th e  m ost i n a c c e s s i b l e  and 
e c o n o m ic a l ly  u n d e s i r a b l e  p o r t io n  o f  th e  o r i g i n a l  w in t e r  ra n g e .
Couey (1 9 5 0 )  f e e l s  t h a t  th e  p r e h i s t o r i c  w in t e r  ran ge  in v o lv e d  the  
w h ole  o f  th e  G r a n ite  County g r a s s  p la t e a u  b e tw een  th e  upper Rock 
C reek  and F l i n t  C reek  V a l l e y s .  The 7 0 -y e a r  h i s t o r i c a l  record  
v e r i f i e s  t h a t  b ig h o r n  sh e e p  h ave  w in t e r e d  as f a r  n o r th  a lo n g  Rock 
Creek as Cougar Creek and as f a r  s o u th  as  S t a t e  Road 38 . These  
e x t e n s i o n s  more than  t r i p l e  th e  c u r r e n t  w in t e r  range a r e a .
A g r i c u l t u r e ,  s t o c k  r a i s i n g ,  and m arket h u n t in g  betw een  1850  
and 1900 were d i r e c t l y  r e s p o n s i b l e  f o r  d e c im a t in g  the o r i g i n a l  Rock 
Creek s h e e p  herd  and l i m i t i n g  th e  o r i g i n a l  w in t e r  ra n g e .  Though 
th e  p r i m i t i v e  b ig h o rn  sh e ep  numbers a r e  n o t  known, b ig h o rn  sh eep  
w ere  c la im e d  t o  h a v e  b een  more p l e n t i f u l  than d e e r  abou t 1890  
(Montana S t a t e  D epartm ent o f  F i s h  and Game, 1956 Annual R eport)  
and, d u r in g  th e  w in t e r  o f  1 8 8 9 -1 8 9 0 ,  300 d e e r  w ere  k i l l e d  fo r  m arket  
a lo n g  Rock C reek ( S i r i a ,  1 9 3 7 ) .  T h is  would i n d i c a t e  th a t  the  sh eep  
numbered a t  l e a s t  400  a n im a ls .
D uring  th e  l a t e  1 8 8 0 ' s ,  th e r e  was a s t a t e w i d e  alarm  a t  
M on tan a 's  v a n i s h i n g  b i g  game r e s o u r c e .  In  1885 , th e  s t a t e ' s  f i r s t
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F ig u r e  8 .  Former and P r e s e n t  L im it s  o f  B ighorn  Sheep  
D i s t r i b u t i o n  i n  G r a n it e  County
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w i l d l i f e  l e g i s l a t i o n  was p a ssed  p r o h i b i t i n g  t h e  i n t r a s t a t e  s a l e  o f  
b i g  game h i d e s .  Two y e a r s  l a t e r  m arket h u n t in g  was ou tlaw ed  and in  
1895 th e  f i r s t  bag l i m i t s  w ere s e t .  M ontana's  b ig h o r n  sh e e p  h u n t ­
in g  s e a s o n  was i n i t i a l l y  c l o s e d  fo r  e i g h t  y e a r s  betw een  1897 and 
1904 . The s e a s o n  was a g a in  c l o s e d  in  1915 and was n o t  opened a g a in  
i n  th e  Rock C reek a r ea  u n t i l  1 9 5 4 , 39 y e a r s  l a t e r  (T a b le  3 ) .
Long tim e r e s i d e n t s  o f  Rock C reek a g r e e  t h a t  th e  b ig h o rn  
sh e e p  w ere  red uced  to  an a l l  t im e low b e tw een  1915 and 1917 , when 
o n ly  e i g h t  i n d i v i d u a l  sh eep  w ere  o b serv ed  (M. Vtyman and M. Rodda, 
p e r s o n a l  com m u n ica tion , 196 7 ) .  T h is  s m a l l  number o f  an im als  
s h i f t e d  t h e i r  w in t e r  range n o r th  b e lo w  Hogback Creek to  th e  c l i f f s  
above th e  o ld  Rock C reek Ranger S t a t i o n  (M. Wyman, p e r s o n a l  commun­
i c a t i o n ,  1967; 1 9 3 5 -3 6  U. S . F o r e s t  S e r v ic e  W inter  Game S u r v e y ) .
The s h i f t  n o r th  and th e  low number w ere  l i k e l y  i n  r e s p o n se  to  the  
h o m este a d in g  a c t i v i t y  and poor ra n g e  c o n d i t i o n  e x i s t e n t  on the  
p r e s e n t  w in t e r  range a t  t h a t  t im e .
The Rock Creek sh e e p  f a i l e d  to  show a marked r e sp o n se  to  the  
f i r s t  20 y e a r s  o f  p r o t e c t i v e  management. In 1935 o n ly  1 2 -2 0  sh eep  
were known to  l o c a l  ra n ch ers  and o n ly  7 sh eep  were cou n ted  by the  
U. S . F o r e s t  S e r v i c e  d u r in g  a WPA sp o n so red  w i n t e r - l o n g  game s u r ­
vey  ( J .  G i l l i s ,  M. %^man, p e r s o n a l  com m u n ica tion , 1967; 1934-35  
U. S . F o r e s t  S e r v i c e  P h i l ip s b u r g  Game S u r v e y ) .  The sh e e p  s h i f t e d  
back  to  th e  p r e s e n t  w in t e r  range d u r in g  th e  l a t e  1 9 3 0 ' s ,  when 
human a c t i v i t y  about th e  a r ea  had d e c r e a s e d .  L i t t l e  i s  known 
a b o u t  th e  herd  th rou gh  th e  1 9 4 0 's  and e a r ly  1 9 5 0 's ,  but i t  appears  
to  have  in c r e a s e d  s l o w l y .  Couey (1 9 5 0 )  r e p o r te d  40 sh e ep  i n  1944,
R ep ro d u ced  with p erm issio n  o f  th e  copyrigh t ow n er. Further reproduction  prohibited w ithout p erm issio n .
- 5 6 -
T A B L E  3
HUNTING REGULATIONS AFFECTING THE ROCK CREEK BIGHORN SHEEP




















F i r s t  h u n t in g  s e a s o n  l i m i t  s e t .
None Aug. 15 -  F eb . 1 169
1887 None J u ly  15 -  F eb . 1 200
Law P r o h i b i t i n g  th e  e x p o r t in g  o f  b ig  game h id e s  o u t  o f  s t a t e ,  
Law p r o h i b i t i n g  th e  s e l l i n g  o f  b i g  game.
1889 None S e p t .  15 - Jan . 1
1892 None S e p t .  15 -  Jan . 15
1896 None Aug. 15 -  D e c . 15
F i r s t  s t a t e  game wardens a p p o in te d .
F i r s t  bag l i m i t s  s e t .
1903 6 ,  e i t h e r  s e x
1905 ------- B igh orn  sh eep  s e a s o n  c l o s e d .






1 , e i t h e r  s e x  
1 , e i t h e r  s e x  
1 , e i t h e r  s e x  
1 , a d u l t  ram
S e p t .  1 -  D ec. 31  
S e p t .  1 -  Nov. 30 
O ct. 1 -  Nov. 30 
O ct. 1 -  Nov. 30
S t a t e ' s  b ig h o rn  sh eep  a t  a p r e c a r io u s  
l e v e l - - s e a s o n  c l o s e d  on a lo n g  term  
b a s i s .









Y ear Perm it S eas  on Number i
1954 5 ram s, 3 / 4  c u r l S ep t . 15 -  Nov . 15 62
1955 5 rams, 3 / 4  c u r l S e p t . 15 -  Nov . 15 62
1956 C lo sed — •—
1957 C lo sed — —
1958 5 rams, 3 /4  c u r l O ct . 19 -  Nov. 30 42
1959 C lo sed — —




e i t h e r  s e x  a d u l t s
O ct. 15 -  Nov. 19 35
1962 25 e i t h e r  s e x  a d u l t s O ct. 21 -  Nov. 25 35
1963 10 e i t h e r  s e x  a d u l t s S ep t . 15 -  N ov . 24 69
1964 5 ram s, 3 / 4  c u r l S ep t . 19 -  Nov. 22 64
1965 5 ram s, 3 / 4  c u r l O ct. 24 -  Nov. 28 35
1966 5 e i t h e r  s e x  a d u l t s S ep t . 24 -  Nov. 27 65
1967 5 e i t h e r  s e x  a d u l t s S ep t . 23 -  Nov. 26 63
R ep ro d u ced  with p erm issio n  o f  th e  copyrigh t ow n er. Further reproduction  prohibited w ithout p erm issio n .
- 5 7 -
M cDowell (1 9 5 2 )  c o u n ted  39 i n  1952 , and 44 sh e e p  were m en tion ed  In  
th e  1953 an n u a l Montana F i s h  and Game R ep o r t ,  The a c t u a l  sh eep  
f i g u r e  b e tw e en  1900 and 1935 was n e v e r  h ig h e r  th an  75 a n im a ls .
D uring  th e  w in t e r  o f  1 9 5 3 -5 4 ,  lo n g  tim e r e s i d e n t  Harold  
Vfyman, c o u n te d  63 sh e ep  on th e  w in t e r  range (M. Wyman, p e r s o n a l  
com m u n ica tio n , 1 9 6 7 ) .  That same w i n t e r ,  th e  Montana S t a t e  D ep a r t­
ment o f  F i s h  and Game made two ground s u r v e y s  and cou n ted  44 sheep  
i n  February  and 48 i n  March. An a e r i a l  co u n t  i n  May n e t t e d  31 
a n im a ls .  With t h e s e  d a t a ,  th e  Montana F i s h  and Game Commission  
d e c id e d  t o  open th e  Rock C reek Sheep S ea so n  to  l i m i t e d  p erm it h u n t­
i n g .  S in c e  1 9 5 4 , th e r e  have  been  11 h u n t in g  s e a s o n s  w i t h  a t o t a l  
o f  64 a n im a ls  l e g a l l y  removed from th e  w in t e r  range (T ab le  4 ) .
The h u n t in g  app ears  to  have s t im u la t e d  th e  h e r d ,  fo r  t h e i r  
numbers in c r e a s e d  to  a c e n su s  h ig h  o f  130 sh e ep  ( U n i v e r s i t y  o f  
Montana W in ter  C en su s ,  1 9 6 1 ) .  The a c t u a l  number was p rob ab ly  b e ­
tween 1 5 0 -1 7 5  a n im a ls .  D uring th e  w in t e r  o f  1 9 6 4 -6 5 ,  a U n iv e r s i t y  
o f  Montana w i l d l i f e  c l a s s  c e n su se d  103 b ig h o rn s  on what was a c t u a l l y  
a l i t t l e  l e s s  th an  t w o - t h i r d s  o f  th e  t r u e  w in t e r  r a n g e ,  s u g g e s t i n g  
t h a t  th e  a c t u a l  number s t i l l  rem ained above 150 a n im a ls .
D uring  th e  1965 c a le n d a r  y e a r ,  th e  Rock Creek herd d e c l in e d  
s e v e r e l y  and a t  t h i s  w r i t i n g  th ey  number l e s s  th an  62 a n im a ls .
D e c l in e  o f  1965
D ram atic  b ig h o r n  sh e ep  d i e - o f f s  are  n o t  u n u s u a l .  In  two y e a r s  
(1952  and 1953) th e  T a r r y a l l  Herd o f  c e n t r a l  C o lorad o  e x p e r ie n c e d  a 
d e c l i n e  from 1 ,5 0 0  an im a ls  to  l e s s  than 300 (M oser, 1 9 6 2 ) .  L ess  
s e v e r e  was th e  1928 d e c l i n e  o f  I d a h o 's  Salmon R iv e r  Herd, from
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TABLE 4
SUMMARY OF BIGHORN SHEEP PERMITS AND KILLS
Year P erm its Sex K i l l Rams
Sex K i l l e d
Ewes Unknown





C lo se d  
C l o s ed





3 / 4  c u r l  rams 4 4 0 0
1960 4 3 / 4  c u r l  rams 4 4 0 0
1961 10 e i t h e r  s e x  a d u l t s 10 8 2 0
1962 25 e i t h e r  s e x  a d u l t s 19 17 2 0
1963 10 e i t h e r  s e x  a d u l t s 10 6 1 3
1964 5 3 / 4  c u r l  rams 3 3 0 0
1965 5 w /4  c u r l  rams 3 3 0 0
1966 5 e i t h e r  s e x  a d u l t s 3 3 0 0
1967 5 e i t h e r  s e x  a d u l t s 1 1 0 0
T o t a l s 84 64 56 5 5
156 to  94  a n im a ls  (S m ith ,  1 9 5 4 ) .  In  M ontana, th e  Sun R iv er  Herd 
dropped from n e a r ly  700 head to  l e s s  than 100 i n  1924-25  (Couey, 
1950) and th e  G la c i e r  N a t io n a l  Park p o p u la t io n  f e l l  from 207 an im als  
i n  1917 t o  l e s s  th an  20 an im als  in  1937 (B u ech n er , 1 9 6 0 ) .  C. J .  
H enry, form er r e f u g e  manager o f  th e  N a t io n a l  B iso n  Range, i n  1961 ,
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r ev ie w e d  th e  p o p u la t i o n  d a t a  on w hat i s  th e  b e s t  c e n su se d  sh eep  
herd  i n  th e  c o u n t r y ,  and n o te d  a n a t u r a l  l o s s  o f  5 2 an im als  from a 
h e r d  o f  86 i n  1930 and 26 a n im a ls  from a h erd  o f  48 i n  1939 .
D e c im a tin g  f a c t o r s  such  as ran ge  d e p l e t i o n  and c o m p e t i t io n  
( M i l l s ,  1937; H oness and F r o s t ,  1942; P ackard , 1946; Cowan, 1947;  
Cowan, 1950; B u ech n er , 1960; J o h n so n , 1963; M cCullough and S c h n e e g a s , 
1 9 6 6 ) ,  s p e c i f i c  m in e r a l  d e f i c i e n c i e s  (P ack ard , 1946; M i l l e r ,  1942;  
P u l l i n g ,  1945; S m ith , 1954) p r e d a t io n  (P ack ard , 1946; Cowan, 1 9 4 7 ) ,  
h u n t in g  p r e s s u r e  (Swank, 1958; B u ech n er , 1 9 6 0 ) ,  and p a r a s i t e s  (B eck-  
lund and S e n g e r ,  1967) have b een  im p l ic a t e d  as  im p o r ta n t  c o n t r o l s  o f  
w i ld  s h e e p  p o p u la t i o n s .  S p e c i f i c  p a r a s i t e s  and d i s e a s e s  such  as 
s c a b i e s  (S p e n c e r ,  1943; P ackard , 1946; S m ith , 1954; Jones e t  a l . , 
1957; B u ech n er , 1 9 6 0 ) ,  c o c c i d i o s i s  (P ack ard , 1946; Comtor, 1 9 5 9 ) ,  
and th e  lungworm-pneumonia com plex  (B u ech n er , 1960; F o r r e s t e r  and 
S e n g e r ,  1963) have  a l l  b een  advanced as c a u s in g  s e v e r e  and dram atic  
d i e - o f f s .  The t r u e  c a u s e  o f  su ch  n o t a b l e  sh e ep  d e c l i n e s  probab ly  
l i e s  i n  th e  c o m b in a t io n  o f  f a c t o r s  p r e d i s p o s in g  a g iv e n  herd  to  
th e  e p id e m ic  e f f e c t s  o f  a s p e c i f i c  d i s e a s e .  Such f a c t o r s  as popu­
l a t i o n  s i z e ,  ran ge  s i z e  and c o n d i t i o n ,  herd  c o n d i t i o n ,  and c l im a t e  
a r e  th e  t r u e  c a u s a t i v e  a g e n t s  s i n c e  the  s p e c i f i c  p a r a s i t e s  and 
d i s e a s e  org a n ism s a re  o f t e n  found among h e a l t h y  h e r d s .
On S a tu r d a y ,  January 3 0 ,  1965 , Dr. L e s l i e  P e n g e l l y ' s  B ig  Game 
C o n s e r v a t io n  C la s s  and th e  W i l d l i f e  C lu b , from th e  U n iv e r s i t y  o f  
M ontana, made t h e i r  s ec o n d  an n u al b ig  game c e n su s  o f  th e  Rock Creek  
w i n t e r  r a n g e .  T h i r t y - e i g h t  f a c u l t y  and s t u d e n t s  c e n su se d  th e  sh e e p  
ra n g e  from Upper W illow  Creek to  Sheep C u lch . T h is  group reco rd ed
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12 ram s, 20 e w e s ,  7 lam b s, and 64  sh e ep  th ey  w ere  n o t  a b le  to  
c l a s s i f y ,  f o r  a t o t a l  o f  103 b ig h o r n  s h e e p .  On January 2 9 , 1966,  
one y e a r  l a t e r ,  34  p e o p le ,  in c l u d i n g  fou r  p r o f e s s i o n a l  w i l d l i f e  men, 
c e n s u se d  th e  same a r e a  and co u n ted  9 ram s, 29 e w e s ,  and 8 lam bs, fo r  
a t o t a l  o f  46 s h e e p .  (T a b le  5 )  This  was th e  f i r s t  i n d i c a t i o n  th a t  
th e  Rock C reek  herd  had s u f f e r e d  a d e c l i n e .  Some o f  the  p o s s i b l e  
f a c t o r s  c o n t r i b u t i n g  t o  t h i s  h ig h  m o r t a l i t y  a re  o u t l i n e d  b e lo w .
C lim a te  o f  1965
The n e a r e s t  perm anent w e a th er  s t a t i o n  t o  th e  Rock Creek w in t e r  
ran ge  i s  l o c a t e d  13 m i l e s  e a s t  a t  th e  P h i l ip s b u r g  Ranger S t a t i o n  
(U. S .  F . S . ) .  The a l t i t u d e ,  p r e c i p i t a t i o n ,  and tem p erature  th e r e  
appear to  be com parable  to  t h a t  o f  th e  s tu d y  s i t e .  These w eath er  
d a t a  w ere  r ev ie w e d  f o r  1965 i n  an a ttem p t  to  a s s e s s  th e  c l im a t e  
s t r e s s  d u r in g  th e  d e c l i n e .
The w i n t e r  o f  1965 was c o l d e r  and w e t t e r  than normal and the  
snow p ack  i n  th e  m ounta ins was u n u s u a l ly  h e a v y .  March and A p r i l  
w ere a l t e r n a t e l y  w et  and c o ld  w i t h  m oderate  to  h ig h  p r e c i p i t a t i o n .  
May was c o l d  and snowy and two s t a t e  r e c o r d s  f o r  low tem p eratu res  
were s e t  d u r in g  th e  l a t t e r  p a r t  o f  th e  month. The s p r in g  g reen -u p  
was t h r e e  weeks b eh in d  norm al ( P h i lp i s b u r g  D i s t r i c t  R anger, p e r s o n a l  
co m m u n ica t io n , 1 9 6 7 ) .  June c o n t in u e d  w ith  g r e a t e r  than normal p r e ­
c i p i t a t i o n  and snow above 7 ,0 0 0  f e e t .
J u ly  was u n u s u a l ly  c lo u d y  w i t h  c o o l  days and warmer n ig h t s
th a n  u s u a l .  M id-A u gust b ro u g h t an end t o  a v e ry  s h o r t  summer, w ith  
c o l d  r a in s  and snow above 8 ,5 0 0  f e e t .  The month o f  August broke a
7 0 -y e a r  r e c o r d  fo r  low  a v e ra g e  te m p er a tu r e .  The summer o f  1965 was
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TABLE 5
A SUMMARY OF THE BIGHORN SHEEP CENSUSES 
IN THE ROCK CREEK AREA SINCE 1954
Year Rams Ewes
T o ta l




l i n g s
U n c i.









L & Y* 
Per  
100 
A d u lts
1954-  
Dec . 16 29 45 11 56 55 38 24
1956-
57 11 28 39 12 ---- 51 72 -  - 31
1959-
60 75 — — — — ---
1960-
61 — — — — — ™ — * •— — 130 48 51 34
1961-
62 — — 38 —' — 23 — w 100 — — 61 —
19 6 4 -
65 12 20 32 7 64 103 60 35 22
19 6 5 -
66 9 29 38 8 — — 46 31 28 21
1966-




S p r in g 12 35 47 15 -* 62 - - ---
*Lambs and Y e a r l in g s
a poor y e a r  f o r  hay c ro p s  I n  w e s te r n  Montana. Septem ber c o n t in u e d  
c o l d ,  s e t t i n g  a r e c o r d  as th e  c o l d e s t  Septem ber i n  th e  s t a t e ' s  
h i s t o r y .  The M is s o u la  w e a th e r  bureau c a t e g o r i z e d  th e  ex trem e c o ld  
as r a r e  and n o t  l i k e l y  t o  o ccu r  more than once in  a hundred y e a r s .
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O c to b e r ,  November, and December warmed somewhat and tem pera­
t u r e s  w ere  above normal f o r  t h e s e  m on th s , w h i le  th e  p r e c i p i t a t i o n  
d ro p p ed , f o r  th e  f i r s t  tim e i n  19 6 5 , to  b e low  norm al.
A f u r t h e r  r e v ie w  o f  th e  w ea th er  r e c o r d s  d a t in g  back to  1950  
d i s c l o s e d  t h a t  1965 had th e  w o r s t  w e a th er  fo r  g r a s s ,  l i v e s t o c k ,  and 
b i g  game p r o d u c t io n  i n  th e  l a s t  15 y e a r s .
P a r a s i t e s  o f  th e  Rock C reek Herd 
Lungworm
The s t u d i e s  o f  F i l lm o r e  ( 1 9 6 0 - 6 1 ) ,  A l l e n  ( 1 9 6 2 ,1 9 6 4 ) ,  and 
F o r r e s t e r  and S en g er  ( 1 9 6 3 - 6 4 )  have  made lungworm one o f  th e  most  
w id e ly  known b ig h o r n  sh e e p  p a r a s i t e s .  Buechner (1 9 6 0 )  co n c lu d ed  
t h a t  some p o p u la t io n s  o f  Ovis c .  c a n a d e n s is  were r e g u la t e d  by a lu n g -  
worm-pneumonia com plex  w i th  th e  lungworm as th e  prim ary e t i o l o g i c a l  
f a c t o r .  Pneumonia has been  found i n  b ig h o r n  sh eep  w ith o u t  the  
p r e s e n c e  o f  lungworm (Marsh, 1938; F i l l m o r e ,  1 9 5 8 ) ,  and t h e r e  are  
many c a s e s  o f  th e  r e v e r s e  ( F o r r e s t e r  and S en g e r ,  1 9 6 4 ) .  There i s  
s t r o n g  e v id e n c e  t h a t  lungworm may b e  a p r e d i s p o s in g  f a c t o r ,  and th a t  
perh ap s a c o m b in a t io n  o f  lungworm, b a c t e r i a ,  and v i r u s e s  i n t e r a c t  
as a d e n s i t y  d e p en d en t  d e c im a t in g  f a c t o r  ( F o r r e s t e r  and S e n g e r ,
1 9 6 4 ) .
Of th e  fo u r  known s p e c i e s  o f  lungworm i n f e c t i n g  b ig h o rn  sh eep  
(B eck lund  and S e n g e r ,  1 9 6 7 ) ,  o n ly  th e  parenchym al lungworm, 
P r o t o s t r o n g y lu s  s t i l e s i , has b een  reco rd ed  from the Rock Creek h erd .
I t  was f i r s t  i d e n t i f i e d  by G len  C o le  (Montana S t a t e  U n iv e r s ity ,B ozem an)  
in  1950 from p e l l e t s  c o l l e c t e d  by M erle  Rognrud (Montana F ish  and 
Game D epartm ent b i o l o g i s t ) .  In  th e  y e a r s  b e tw een  1958 and 1963,
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F o r r e s t e r  and S e n g e r ,  w orking o u t  o f  the  U n iv e r s i t y  o f  Montana, 
c o l l e c t e d  25 lu n g  sam p les  from th e  Rock Creek herd  (m ost from h u n ter  
k i l l s ) .  T hese  lu n gs  w ere  tak en  from 2 ew es ,  4 y e a r l i n g s ,  and 19 rams,
4 y e a r s  and o l d e r ,  and a l l  w ere  found t o  be i n f e c t e d  w i t h  P. s t i l e s i  
( F o r r e s t e r  and S e n g e r ,  1 9 6 4 ) .
In  1 9 6 1 ,  F o r r e s t e r  m easured th e  t o t a l  l e s i o n  area  o f  th e  lungs  
o f  s i x  m ature Rock Creek rams and found a mean t o t a l  o f  742 mm̂  o f  
l e s i o n e d  a r e a .  The f o l l o w i n g  y e a r  he r e p e a te d  th e  same m easu re­
ment w i th  th e  lu n gs  o f  e i g h t  ram s, t h i s  t im e  w ith  a mean t o t a l  o f  
1 ,5 3 1  mm^, i n d i c a t i n g  an i n c r e a s e  i n  th e  d e g r e e  o f  i n f e c t i o n  
( F o r r e s t e r  and S e n g e r ,  1 9 6 4 ) .  T his  i n f e c t i o n  i s  m od erate , how ever,  
when compared w ith  th e  2 ,3 3 2  mrô  mean t o t a l  l e s i o n  a r e a  o f  th e  83 
lung  sa m p les  in v o l v e d  i n  the  w h o le  s t u d y .  I t  i s  i n t e r e s t i n g  th a t  
th e  Rock C reek  herd was i n c r e a s i n g  i n  th e  d e g r e e  o f  i n f e c t i o n .
F o r r e s t e r  and S en ger  te r m in a te d  t h e i r  work in  1 9 6 3 , two y e a r s  b e ­
f o r e  th e  sh e ep  d e c l i n e .
D uring the  c o u r se  o f  t h i s  s tu d y  5 lung and f e c a l  sam ples were  
c o l l e c t e d .  Three o f  t h e s e  sam p les  were from young rams k i l l e d  d u r ­
in g  th e  1966 h u n t in g  s e a s o n ,  th e  o th e r  two an im als  were found in  
th e  s p r in g  d u r in g  th e  c o u r se  o f  f i e l d  i n v e s t i g a t i o n .  G erald  O'Bryan, 
a p a r a s i t o l o g y  s tu d e n t  w ork ing  under th e  d i r e c t i o n  o f  P r o f e s s o r  W ill ia m  
Rowan, U n i v e r s i t y  o f  Montana, a n a ly z e d  b o th  th e  lung  and f e c a l  s a m p le s .  
H is f i n d i n g s ,  a lo n g  w i t h  F o r r e s t e r  and S e n g e r 's  Rock Creek lungworm 
d a t a ,  a re  t a b u la t e d  i n  T ab le  6 .
The w i ld  sh e e p  o f  Rock Creek were i n f e c t e d  w ith  th e  lungworm 
p a r a s i t e  b o th  b e f o r e  and a f t e r  th e  1965




INCIDENCE OF LUNGWORM INFECTION 
IN THE
BIGHORN SHEEP OF ROCK CREEK 
-1 9 6 7  R esea rch  [A d erh o ld  and B e r w ic k ] )
Age Sex Secured L o c a t io n
D egree  o f  lungworm 
la r v a e  i n f e c t i o n
3 - 1 / 2 Ram 1 0 /3 /6 6 W ind lass m od erate
3 - 1 / 2 Ram 1 1 /1 3 /6 6 W ind lass m oderate
4 - 1 / 2 Ram 1 1 /2 9 /6 6 Jimmy L eaf v e ry  l i g h t
8 - 1 / 2 Ram 4 / 1 4 / 6 7 Capron l i g h t *
3 - 1 / 2 Ewe 5 / 1 1 / 6 7 Capron l i g h t * *
(1 9 5 8 -1 9 6 3  R esea rch  [ F o r r e s t e r  and S e n g e r ,1 9 6 4 ] )
1 . Of 37 f e c a l  sam ples c o l l e c t e d ,  35 (95 p e r c e n t )  o f  th e  
sa m p les  w ere p o s i t i v e  f o r  th e  f i r s t  s t a g e  la r v a  o f  th e  lungworm 
P r o t o s t r o n g y lu s  s t i l e s i .
2 .  Lung a n a l y s i s  o f  25 b ig h o r n  sh eep  (2 e w es ,  4 y e a r l i n g s ,  
2 young [ 2 - 3  y e a r s ]  ram s, 19 rams [4  y e a r s  and o l d e r ] )  d i s c l o s e d  
a 100 p e r c e n t  lungworm i n f e c t i o n ,
3 .  No i n c i d e n c e  o f  th e  common b ig h o r n  sh e e p  p a r a s i t e  
P r o t o s t r o n g y lu s  r u s h i  was found from th e  sh e ep  o f  Rock C reek .
R ep orted  as  h e a v i l y  i n f e c t e d  b a sed  upon e x a m in a t io n  o f  the  
lu n g s  by J .  B r o g e r ,  D .V .M ., M is s o u la ,  M ontana.
R eported  as  n o t  i n f e c t e d  b a sed  upon an e x a m in a t io n  o f  the  
lu n g s  by D r. J .  B ro g e r ,
d e c l i n e .  The d e g r e e  o f  i n f e s t a t i o n  appears to  have  b een  i n c r e a s i n g  
d u r in g  th e  w in t e r  o f  1 9 6 2 , how ever th e  c u r r e n t  d e g r e e  o f  i n f e c t i o n  
c o n t r i b u t e s  some d o u b t as t o  th e  lungworm b e in g  the  d e c im a t in g  
f a c t o r  i n  th e  1965 and c u r r e n t l y  c o n t in u in g  d e c l i n e .
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N o se b o ts
There  a r e  o n ly  e i g h t  known r e c o r d s  o f  th e  n o s e b o t ,  O estru s  
o v i s , p a r a s i t i z i n g  b ig h o r n  sh e e p  ( C a p e l l e ,  1 9 6 6 ) .  T his  p a r a s i t e  
i s  n o r m a lly  found in  d o m e s t ic  sh e e p  and g o a t s  and b ig h o rn  sh eep  
a r e  b e l i e v e d  to  be  a r e l a t i v e l y  new h o s t .  T h is  p a r a s i t e  was n o t  
r e p o r t e d  by any o f  th e  Rock Creek h u n te r s  in t e r v ie w e d  nor has i t  
b e e n  n o te d  by any o f  th e  l o c a l  t a x i d e r m i s t s  m ounting b ig h o rn  h e a d s .  
T h is  p a r a s i t e  was n o t  o b se rv e d  d u r in g  t h i s  s t u d y .  N o seb o ts  were  
rec o r d e d  on th e  ewe found dead a lo n g  Rock C reek  i n  1966 and taken  
to  th e  P u b l ic  H e a lth  L ab ora tory  in  H am ilto n , Montana.
T ick s
Two r e s e a r c h e r s ,  Eugene Hughes and H arley  S a r g e n t ,  from the  
P u b l ic  H e a lth  S e r v i c e  L ab oratory  i n  H am ilto n , Montana, s u g g e s te d  
t h a t  th e  t i c k  p a r a l y s i s  m ig h t  be a p o s s i b l e  d e c im a t in g  f a c t o r  in  
th e  Rock C reek s h e e p .  T ic k  p a r a l y s i s  i s  a p e c u l i a r  p a r a ly z in g  
e f f e c t  produced by th e  b i t e  o f  a r a p id l y  e n g o r g in g  fem a le  t i c k ,  
e s p e c i a l l y  when a t t a c h e d  on th e  back o f  th e  n eck  or a t  th e  b a se  o f  
th e  s k u l l .  There i s  no e v id e n c e  o f  any i n f e c t i v e  organ ism  b e in g  
i n v o l v e d .  The c a u s e  o f  th e  p a r a l y s i s  i s  s t i l l  o b s c u r e ,  b u t  J e l l i s o n  
and G regson  (1 9 5 0 )  have o b t a in e d  e v id e n c e  th a t  th e  eggs  o f  t i c k s  
c o n t a i n  a h i g h l y  t o x i c  s u b s t a n c e  or t h a t  su ch  a s u b s ta n c e  i s  formed 
d u r in g  th e  egg  d ev e lo p m en t t h a t  e v e n t u a l l y  makes i t s  way to  the  
s a l i v a r y  g la n d s  and i s  t r a n s m it t e d  d u r in g  b i t e s .  S in c e  th e  p a r a l ­
y s i s  i s  n o t  i n v a r i a b l y  produced by t i c k s  s i t u a t e d  a t  th e  b a se  o f  
th e  n e c k ,  i t  i s  p o s s i b l e  t h a t  th e  b i t e  must p i e r c e  or  come in  c o n ­
t a c t  w i th  a n e r v e  or n er v e  e n d in g .
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Three d ays  (May 2 2 - 2 4 ,  1967) were s p e n t  f l a g g i n g  th e  sh eep  
h a u n ts  f o r  t i c k s .  I n  a l l ,  214 t i c k s  w ere  ta k en  o f f  th e  ground  
(S heep  G u lch ,  2 d a y s :  70 and 101; Capron Creek a r e a ,  18; Jimmy 
L e a f  G ulch a r e a ,  6 ;  and 19 from th e  Boomer Ranch [SE 1 / 4 ,  SW 1 / 4 ,  
S e c .  1 7 ] ) .  A l l  b u t one o f  th e  t i c k s  proved to  be common wood t i c k s ,  
D erm acentor  a n d e r s o n i . The rem a in in g  t i c k  was a w in t e r  t i c k ,  
D erm acentor a l b i p i c t u s , found in  th e  Capron C reek a r e a .  In  a d d i ­
t i o n  t o  t h e s e ,  th e  r e s e a r c h e r s  found a dead ewe a t  the  mouth o f  
Sheep G ulch from w hich  th ey  removed 17 D. a n d e r s o n i  and 43 D. 
a l b i p i c t u s , f o r  a t o t a l  o f  274 t i c k s .  The t i c k s  w ere  t e s t e d  on 
h a m sters  w i t h  th e  f o l l o w i n g  r e s u l t s  t a b u la t e d  i n  T able  7.
TABLE 7
THE RESULTS OF MR. EUGENE HUGHES' TESTS 
FOR TICK PARALYSIS
T ic k  S p e c ie s Source
Number 




Us ed R e s u l t s
D .a n d e r s o n i Boomer Ranch 19 3 No p a r a l y s i s
D .a n d e r s o n i Capron Creek a r ea  18 3 No p a r a l y s i s
D .a n d e r s o n i Jimmy L ea f  Gulch 6 2 No p a r a l y s i s
D .a n d e r s o n i Ewe found i n  
Sheep Gulch 17 2 No p a r a l y s i s
D. a l b i p i c t u s Sheep G u lc h ,5 /2 2  
f l a g g i n g 70 11 2 /1 1  showed 
t y p i c a l  t i c k  
p a r a l y s i s
D . a l b i p i c t u s  
D . a l b i p i c t u s
Sheep G u lc h ,5 /2 4  
f l a g g i n g






1 /1 0  showed 
t y p i c a l  t i c k  
p a r a l y s i s
4 /5  ham sters  d ie d  
w i t h i n  11 d a y s;  
an anerobe  was 
i s o l a t e d  from 2 .
274 36
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S i x  a t t e m p ts  w ere  made by Mr. Hughes to e s t a b l i s h  an I n f e c t i n g  a g e n t  
i n  e g g s .  N o th in g  o f  a  r i c k e t t s i a l  or  v i r a l  n a t u r e  was i s o l a t e d .  
T w e n ty -fo u r  g u in e a  p ig s  were t r e a t e d  w i t h  i n o c u l a n t s  o f  th e  t i c k s ;
11 showed a lo w er  t i t r e  o f  s p o t t e d  f e v e r  a n t i b o d i e s  i n  t h e i r  b lo o d  
from b o th  D. a n d e r s o n i  and D. a l b i p i c t u s ; one g u in e a  p ig  showed an 
a p p r e c ia b le  t i t r e  o f  Q f e v e r  a n t i b o d i e s  from D. a l b i p i c t u s .
I t  i s  hard  to  draw c o n c lu s io n s  from su ch  a r e l a t i v e l y  s m a l l  
sam ple  o f  t i c k s .  I t  can  be s a i d  t h a t  a s m a l l  p e r c e n t a g e  o f  th e  
w in t e r  t i c k s  o f  Rock C reek a re  c a p a b le  o f  c a u s in g  t i c k  p a r a l y s i s  
w h i l e  an e v en  s m a l l e r  number o f  b o th  wood and w in t e r  t i c k s  around 
Rock C reek a r e  a b le  to  t r a n s m it  s p o t t e d  f e v e r .  What e f f e c t  t h i s  
h as  on th e  Rock C reek sh e ep  i s  y e t  unknown.
A sam p le  o f  41  t i c k s  ( i n  a l c o h o l )  from th e  100+ th a t  were  
ta k en  from th e  8 - 1 / 2  y e a r  o ld  ram found a t  Capron Creek were s e n t  
to  Mr. Hughes and he i d e n t i f i e d  them a l l  as D. a l b i p i c t u s . A ls o  
s e n t  t o  H a m ilto n  were 11 p a r t l y  g orged  fem a le  t i c k s  from th e  poached  
ewe t h a t  was fo u n d . They w ere  i d e n t i f i e d  as D. a l b i p i c t u s  and t e s t e d  
on s i x  h a m s t e r s ,  fo u r  o f  w hich  d ie d  w i t h i n  30  d a y s .
B oth  o f  th e  P u b l ic  H ea lth  r e s e a r c h e r s  w ere  s u r p r i s e d  a t  th e  
r e l a t i v e l y  s m a l l  number o f  t i c k s ,  b o th  w in t e r  and wood t i c k s ,  on 
th e  sh e ep  r a n g e .  That th e  t i c k  numbers were in  f a c t  down from p r e ­
v io u s  y e a r s  was su p p o r te d  by th e  r e s i d e n t s  o f  Rock C reek .
Roundworms
The f o l l o w i n g  d a t a  p r e s e n t e d  in  T able  8 i s  a summary o f  the  
roundworm eg g s  t h a t  w ere  i d e n t i f i e d  from f e c a l  sam ples  o f  the t h r e e  
h u n t e r - k i l l e d  and two found sh e e p  t h a t  were m en tion ed  i n  the  lungworm 
s e c  t i o n .
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TABLE 8
NEMATODES RECOVERED FROM THE ROCK CREEK SHEEP 
AUTOPSIED THE WINTER OF 1 9 6 6 -6 7
Sheep
Number ___  Ag€> and Sex
Where
Found F in d in g s
1 3 - 1 / 2 y e a r o ld ram W ind lass
Gulch
T r ic h o s t r o n g y l e s  s p .  -  
T r ic h o s t r o n g y l id a e  fa m ily  
o f  hookworms
2 3 - 1 / 2 y e a r o ld ram W ind lass
Gulch
No nem atode eggs  found
3 4 - 1 / 2 y e a r o ld ram Jimmy L ea f  
Gulch
T r ic h o s t r o n g y l e s  s p .  hook­
worm, N em atodirus sp .  
hookworrà, T r ic h u r is  s p .  
whipworm
4 8 - 1 / 2 y e a r o ld ram Capron
C reek
T r ic h u r i s  s p . , Nem atodirus
S £ .
5 3 - 1 / 2 y e a r o ld ewe Capron
C reek
T r ic h u r i s  s p . , Skrjabinem a  
s p .  p rob ab ly  S . o v i s .
In  d o m e s t ic  a n im a ls  s e v e r e  i n f e c t i o n  o f  N em atodirus s p . and 
T r i c h o s t r o n g y l e s  s p . a r e  th e  r e s u l t  o f  poor n u t r i t i o n  or o f  o v e r ­
w helm ing i n i t i a l  i n f e c t i o n s ,  f o r  u s u a l l y  th e  a n im a ls  b u i ld  up an 
im m unity r e s u l t i n g  i n  " s e l f  cure"  by e x p u l s io n  o f  th e  worms fo l lo w e d  
by r e s i s t a n c e  to  r e i n f e c t i o n .  The o c c u r r e n c e  o f  d ia r r h e a ,  em a c ia ­
t i o n ,  f a i l u r e  to  g a in  w e i g h t ,  a n em ia , g e n e r a l  w e a k n e ss ,  and un­
t h r i f t i n e s s  i n  th e  p r e se n c e  o f  c o n s id e r a b le  numbers o f  t r l c h o -  
s t r o n g y l i d s ,  i s  prime e v id e n c e  o f  f a u l t y  n u t r i t i o n  u s u a l l y  r e s u l t ­
i n g  from poor p a s tu r a g e  or  range c o n d i t i o n s .
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P r o to z o a n s
E x a m in a t io n  o f  f e c e s  from th e  f i v e  s h e e p  m en tion ed  brou gh t  
f o r t h  th e  f o l l o w i n g  c o c c i d i a n s :
E im e r ia  a r l o i n g i  was found i n  3 o f  th e  5 ,
E im er ia  c r a n d a l l i s  was found i n  1 o f  th e  5 ,
E im e r ia  i n t r i c a t e  was found i n  1 o f  th e  5 .
The p a t h o g e n i c i t y  o f  c o c c i d i a n s  i n  a d u l t  sh e ep  i s  a c o n t r o ­
v e r s i a l  q u e s t i o n .  W hile  c o c c i d i o s i s  in  d o m e s t ic  an im als  i s  o f t e n  
a s e r i o u s  d i s e a s e ,  t h e r e  a re  no r e c o r d s  o f  w i ld  b ig h o rn s  b e in g  so  
a f f e c t e d .
D o m est ic  Sheep I n t r u s i o n
B etw een  Capron Creek and Sheep G u lch , on th e  w in t e r  ra n g e ,  
t h e r e  i s  a 1 ,3 9 9 - a c r e  ranch t h a t  fo rm er ly  b e lo n g e d  to  P e a r l  A ndreasen  
and h e r  b r o t h e r ,  Warren A n d erson . T hese  p e o p le  r e p o r t e d ly  ran 4 0 -5 0  
head o f  s h e e p ,  30  head o f  c a t t l e ,  and 3 - 4  h o r s e s  d u r in g  th e  e a r ly  
1 9 5 0 ' s .  Mr. Anderson p a ssed  away in  th e  m id -1 9 5 0 's  and h i s  s i s t e r  
s o l d  t h e i r  s t o c k .  Mrs. A n d reasen  th en  l e a s e d  h e r  land  t o  th e  
n e ig h b o r in g  \fyman ranch u n t i l  Mr. l^man d ie d  i n  1961 , The lan d  was 
th en  l e a s e d  t o  C l i f f o r d  B raach fo r  one summer and th en  l e f t  I d l e  
d u r in g  1963 and 1964 .
On May 4 ,  1 9 6 5 , Mrs. A ndreasen  s o l d  th e  ranch to  A lb e r t  and 
E v e ly n  Boomer, s h e e p  r a n c h e r s ,  from  M a x v i l i e ,  M ontana, abou t 35 
m i l e s  from Rock C reek . The Boomers took  on C h e s t e r  Brewer as an 
undocum ented p a r tn e r  t o  run th e  new ra n ch . The g r a s s  on t h i s  ranch  
a t  the  t im e  o f  p u rch a se  was r e p o r te d  e x c e l l e n t  by th e  l o c a l  ran ch ers
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(Ifyman, N e a l ,  Luth j e ,  p e r s o n a l  com m u n ica tion , 196 7 ) .  Mr. Brewer  
moved h i s  f a m i ly  t o  th e  ranch on May 1 , 1965 , and j u s t  b e f o r e  Jun e,  
1 9 6 5 , h e  and Mr. Boomer tu rn ed  o u t  300 lamb-ewe p a ir s  o f  d o m e s t ic  
s h e e p ,  39 head  o f  c a t t l e ,  and s e v e r a l  h o r s e s  on th e  b ig h o rn  w in t e r  
ran ge  (B rew er , p e r s o n a l  com m u n ica tio n , 1 9 6 7 ) .
D uring  th e  l a t e  summer and e a r l y  f a l l  o f  1965 , t h e s e  ra n ch ers  
l o s  t  70 lambs and 13 or 14 e w e s . F iv e  o f  the  lambs the Brewers  
c r e d i t e d  as  b e a r  k i l l s  and th e  r e s t  o f  the  d e a th s  w ere a t t r i b u t e d  
t o  c o y o t e s .  W ilfr e d  Dufour ( p e r s o n a l  com m u n ica tion , 1 9 6 7 ) ,  Area  
C o n s e r v a t i o n i s t  (SO S), ch eck ed  th e  a rea  a t  th e  t im e o f  th e  d e a th s  
and b e l i e v e d  t h a t  th e  range was n o t  i n  as good c o n d i t i o n  as i t  
appeared  and t h a t  th e  Boomer sh e ep  d e a th s  w ere  due to  e a r l y  g r a z in g  
on l u p i n e ,  d e a th  cam as, and low la r k s p u r .  R obert Hium ( p e r s o n a l  
co m m u n ica t io n , 1 9 6 7 ) ,  ran ge  manager w i t h  th e  Bureau o f  Land Manage­
ment ( M i s s o u l a ) ,  a n a ly z e d  th e  Boomer range d u r in g  th e  t h ir d  week in  
A u g u s t ,  1 9 6 5 ,  and e s t im a t e d  th e  w h ole  ranch c o n t a in e d  184 an im al  
u n i t s  months o f  g r a z in g .  S in c e  th e  Boomers d id  n o t  l e a s e  any o th e r  
range  lan d  i n  t h i s  a r e a ,  t h e i r  s t o c k i n g  r a t e  was more th an  d ou b le  
th e  g r a z in g  c a p a c i t y  and Mr. Hium b e l i e v e d  t h e i r  l o s s e s  were due 
to  m a l n u t r i t i o n .
F a l l  r a in s  p r e v en te d  the  Boomers from ta k in g  t h e i r  s t o c k  o f f  
th e  sh e e p  ra n g e  u n t i l  l a t e  i n  O cto b er .  T h is  l a t e  rem oval fu r t h e r  
damaged th e  a lrea d y  d e p le t e d  ra n g e .  That f a l l  th e  Boom er's r e ­
duced  t h e i r  s t o c k  on t h i s  ranch to  few er  than 200 an im als  and d id  
n o t  g r a z e  s h e e p  on the  b ig h o rn  range  d u r in g  th e  summers o f  1966 
and 1967 .
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W hlle  r e s e a r c h in g  t h i s  o v e r s t o c k in g  i n c i d e n t ,  i t  was n o t i c e d  
t h a t  t h e r e  was much p o p u la r  f e e l i n g  t h a t  t h i s  o v e r s t o c k in g  d i r e c t l y  
c a u s e d  th e  sh e e p  d e c l i n e .  The f o l l o w i n g  f a c t s  do n o t  c l e a r l y  su p ­
p o r t  or  deny t h i s  c o n t e n t io n :
1. The w i ld  sh e ep  u s u a l l y  l e a v e  th e  w in t e r  
ra n g e  b e f o r e  June f i r s t ,  when th e  d o m e s t ic  sh eep  
were tu rn ed  o u t .
2 . Very few w i ld  sh e e p  rem ains were found on 
th e  w in t e r  ra n g e ,  i n d i c a t i n g  t h a t  th e  d e c l i n e ,  w h i le  
p o s s i b l y  p r e d is p o s e d  on th e  w in t e r  ra n g e ,  a c t u a l l y  
to o k  p la c e  on th e  summer ra n g e .
3 .  The d r a s t i c  b ig h o r n  sh eep  d e c l i n e  was d i s ­
c o v e r e d  i n  m id -J a n u a ry , 1966 , to o  e a r ly  in  the  w in t e r  
t o  be a t t r i b u t e d  s o l e l y  t o  th e  d e p l e t i o n  o f  the  
Boomer r a n g e la n d .
4 .  I t  i s  p o s s i b l e  th a t  th e  d o m e s t ic  sh eep  
c o u ld  have  b ro u g h t a p a th ogen  t o  th e  a rea  w hich was 
t r a n s m it t e d  to  th e  s u s c e p t i b l e  w i ld  sh e ep  as  th ey  
w ere d e p a r t in g  th e  w in t e r  ra n g e .
5 .  The l a t e  d o m e s t ic  s t o c k i n g  o f  th e  sh e e p  
ran ge  c o u ld  h ave  i n h i b i t e d  th e  f a l l  r e tu r n  to  th e  
w in t e r  ra n g e .  This m ig r a t io n  i s  u s u a l l y  from the  
n o r th  and n e c e s s i t a t e s  c r o s s i n g  th e  Boomer la n d s .
I t  i s  c e r t a i n  t h a t  th e  o v e r s to c k e d  range rem ains i n  poor c o n d i ­
t i o n  to d a y  (1 9 6 7 )  and t h i s  c o n d i t i o n  u n d o u b ted ly  a f f e c t e d  th e  sh eep  s u r ­
v i v i n g  th e  summer o f  1965.
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L o c a l  C a t t l e  D is o r d e r s
B la d d er  s t o n e s
C a l c i f i e d  b la d d e r  s t o n e s  ( u r in a r y  c a l c u l i )  b lo c k  th e  u r e t h r a l  
p a s s a g e  p r e v e n t in g  u r i n a t i o n  and c a u s in g  th e  b la d d e r  t o  s w e l l ,  e v e n tu ­
a l l y  r u p t u r in g  e i t h e r  t h e  b la d d e r  or th e  u r e t h r a ,  r e s u l t i n g ,  i f  un­
t r e a t e d ,  i n  i n f e c t i o n  and d e a th .  The c a u s e  o f  b la d d e r  s t o n e  fo r m a t io n  
i n  c a t t l e  i s  n o t  d e f i n i t e l y  known. U s u a l ly  hard  w a t e r ,  a d e f i c i e n c y  
o f  v i t a m i n  A, an im proper b a la n c e  o f  c a lc iu m  and p h o sp h o ru s ,  or  
l a c k  o f  w a te r  are  b e l i e v e d  r e s p o n s i b l e  ( B a i l e y ,  I 9 6 0 ) .  The malady  
i s  u s u a l l y  found in  b u l l s  and s t e e r s  and t h i s  i s  p rob ab ly  due to  th e  
f a c t  t h a t  th e  s ig m o id  f l e x u r e  o f  th e  p e n is  i n  b u l l s  and s t e e r s  
f a v o r s  th e  lo d g in g  o f  th e  s t o n e s .  K ic k in g  a t  th e  b e l l y ,  b a ck in g  
u p , t r e a d i n g ,  b a w l in g ,  and g e n e r a l  u n e a s in e s s  a re  th e  u s u a l  symp­
toms .
T h is  i s  Bob N e a l ' s  number one c a t t l e  problem  and h i s  s t o c k  
d o m in a te  th e  sh e e p  range d u r in g  th e  summer. The t r o u b le  i s  u s u a l l y  
n o t i c e d  s h o r t l y  a f t e r  the  c a t t l e  a r e  removed from the range land  
i n  th e  f a l l ,  l e a d in g  one t o  b e l i e v e  t h a t  th e  problem  i s  r e l a t e d  to  
th e  q u a l i t y  o f  t h e  f o r a g e  ta k en  from th e  b ig h o r n  r a n g e .  The s o i l  
on th e  ra n g e  i s  n o t a b ly  d e f i c i e n t  i n  p h o sp h a te s  and t h i s  i s  un­
d o u b te d ly  tr u e  o f  th e  fo r a g e  prod u ced .
F o o t  r o t
F o o t  r o t  i s  c a u sed  by th e  b a c t e r i a  A c tin o m y ces  n e c r o p h o r u s , 
w h ich  i s  g e n e r a l l y  found in  mud or f i l t h ,  and c a u s e s  t r o u b le  a f t e r  
th e  s k i n  h as  been  broken  by some k in d  o f  in j u r y .  The symptoms 
u s u a l l y  s t a r t  w i th  la m e n e s s .  T h is  c a u s e s  th e  an im al t o  fa v o r  one
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f o o t ,  c a u s in g  i t  t o  grow d i s p r o p o r t i o n a t e l y .  There i s  u s u a l l y  a 
s w e l l i n g  and r e d d e n in g  o f  th e  s k i n  about th e  t o e s  o r  h o o f .  A l l  o f  
th e  Rock C reek  r a n c h e r s  m en tion ed  i s o l a t e d  c a s e s  o f  t h i s  d i s e a s e .
C a l f  s c o u r s
The c a u s e  o f  c a l f  s c o u r s  i s  n o t  d e f i n i t e l y  known, b u t  i t  
a p p ea rs  t o  be due to  a d e f i c i e n c y  o f  v i ta m in  A. T h is  d e f i c i e n c y  
lo w ers  th e  r e s e r v e  o f  v i ta m in  A s t o r e d  in  th e  l i v e r  o f  th e  p regn an t  
cow. T h is  v i t a m in  p r o t e c t s  th e  l i n i n g  o f  th e  d i g e s t i v e  t r a c t  and 
i s  im p o r ta n t  fo r  p ro d u c in g  h e a l t h y  c a l v e s .  T h is  problem  g e n e r a l l y  
o c c u r s  d u r in g  th e  e a r l y  s p r in g  c a l v i n g  tim e and c a u s e s  a 3 to  5 
p e r c e n t  l o s s  a n n u a l ly .
C a lv in g  problem s
A l l  o f  th e  ra n c h e rs  m en tion ed  problem s c e n t e r i n g  around the  
f a c t  t h a t  some cows w ere u n a b le  to  drop  t h e i r  c a l v e s  and b r in g  
them th rou gh  t h e i r  f i r s t  week w ith o u t  h e l p .  T hese  problem s are  
c l a s s i c a l l y  due t o  low  v i t a m in  A l e v e l s ,  low i o d i n e  i n t a k e ,  and 
poor  g e n e r a l  n u t r i t i o n a l  s t a t e .
P o p u la t io n  F a c to r  
Of th e  r o u g h ly  8 ,3 8 0  a c r e s  o f  lan d  t h a t  make up the  t o t a l  
known w in t e r  ran ge  o f  th e  Rock C reek b ig h o r n s ,  968 a c r e s  are  rock  
o u tc r o p  o r  t a l u s  s l o p e s  d e v o id  o f  a l l  v e g e t a t i o n .  A n oth er  767 
a c r e s  a r e  i n  t im b e r ,  m o s t ly  D ouglas  f i r ,  s o  d e n se  t h a t  t h e r e  i s  
v e r y  l i t t l e  to  no u n d e r s t o r y ,  a b i o l o g i c a l  d e s e r t  fo r  b i g  game 
and d o m e s t ic  s t o c k .  In  much the  same c o n d i t i o n  i s  a n o th e r  197 
a c r e s  o f  B ig  Sageb ru sh  (A r t e m is ia  t r i d e n t a t a ) s o  d e n se  a s  to
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c o m p le t e ly  d om in ate  o t h e r  v e g e t a t i o n .  The rem a in in g  6 ,4 5 8  a c r e s  
o f  th e  s h e e p  ra n g e  a r e  d iv i d e d  b e tw een  an open t lm b e r - g r a s s la n d  
ty p e ,  2 ,6 3 0  a c r e s  ( 3 1 ,4  p e r c e n t )  and open g r a s s la n d s  o r  tr u e  r a n g e ,  
3 ,8 2 8  a c r e s  ( 4 5 .7  p e r c e n t ) .  T h ese  l a s t  two a r e a s  su p p o r t  a l l  o f  the  
b i g  game u s i n g  t h i s  w in t e r i n g  a rea  and th e  s t o c k  from fo u r  ra n ch in g  
o p e r a t io n s  d u r in g  th e  summer. The a b i l i t y  o f  th e  fo r a g e  r e s o u r c e  
to  s u p p o r t  t h e s e  a n im a ls  I s  p r im a r i ly  d ep en d en t on the  Im m ediate  
c l i m a t e  and th e  an im al p o p u la t i o n .
R o b er t  Hium e s t im a t e d  t h a t ,  d u r in g  th e  summer o f  1 9 6 5 ,
3 ,2 2 9  a c r e s  o f  t h e  w in t e r  ra n g e  had t h e  s l o p e  and f o r a g e  con­
d i t i o n s  t o  su p p o r t  d o m e s t ic  c a t t l e .  Mr. Hium a s s ig n e d  t h i s  
a r e a  a g r a z in g  c a p a c i t y  o f  1 ,0 7 2  a n im a l u n i t  m onths (AUM) o r .
In  o t h e r  w o r d s ,  3 ,2 2 9  a c r e s  c a p a b le  o f  s u p p o r t in g  1 ,0 7 2  o n e -  
th ou san d -p ou n d  a n im a ls  f o r  one m onth. Mr. Hium's e s t i m a t e s  and 
maps w ere  r ev ie w e d  and t h e  w in t e r  ra n g e  a l s o  r e c h e c k e d  on f o o t  
and from  a e r i a l  p h o t o s ,  and I t  was e s t im a t e d  t h a t  t h e r e  w ere  
n o t  more th a n  200 AUM's o f  f o r a g e  a v a i l a b l e  on th e  s t e e p e r  
s l o p e s  and I s o l a t e d  b e n c h e s  f o r  b i g  game a n im a ls .  T h u s , t h e r e  
e x i s t s  a maximum t o t a l  o f  1 ,2 7 2  AUM's a v a l a b l e  t o  g r a z in g  a n im a ls  
on th e  w in t e r  r a n g e .
A c h e c k  w ith  th e  l o c a l  ra n ch ers  d i s c l o s e d  t h a t ,  d u r in g  th e  
summer o f  1965 , t h e r e  w ere a p p ro x im a te ly  11 b u l l s ,  230 c o w - c a l f  
p a i r s ,  300  ewe-lam b p a i r s ,  and 22 h o r s e s  u s in g  th e  w in t e r  range  
f o r  p e r io d s  v a r y in g  b etw een  th r e e  and s i x  m onths. T r a n s la te d  I n t o  
an im a l u n i t  m on th s , u s i n g  th e  r a t i o  o f  body w e ig h t s  as a rep la cem en t  
f a c t o r  (1  an im a l u n i t  = 1 ,0 0 0  pounds = 1 c o w - c a l f  p a ir  = 3 / 4  b u l l  = 
3 / 4  h o r s e  = 8 mule d e e r  = 6 . 7  ewe-lam b p a ir s  = 6 . 7  w i ld  b ig h o rn  
s h e e p ) ,  we g e t  a t o t a l  summer u s e  o f  1 ,6 3 5  an im al u n i t  m onths.
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C h eck in g  th e  w in t e r  p o p u la t i o n ,  th e r e  was an e s t im a t e d  175 
w i l d  s h e e p  i n  1 9 6 4 -6 5 .  T hese  an im a ls  sh ared  t h e  w in t e r  ran ge  w i t h  
m ule d e e r ,  e l k ,  and h o r s e s .  D uring th e  w in t e r  o f  1967 , th e r e  were  
c l o s e  to  5 0 0  m ule d e e r  and abou t 40 e l k  u s in g  t h e  w in t e r  ra n g e .  
A ssum ing t h a t  t h e r e  w ere  a t  l e a s t  400  d e e r  and 40  e l k  on th e  range  
th e  w i n t e r  o f  1 9 6 5 , a co m p u ta t io n  can be made o f  a w in t e r  g r a z in g  
lo a d  o f  809 AUM's. Thus, th e  t o t a l  ann ual g r a z in g  p r e s s u r e  o f  
2 ,4 4 4  AUM's e x i s t e d  on a range  r a te d  a prop er  u se  o f  1 ,2 7 2  AUM's.
A su r v e y  o f  th e  l o c a l  r a n ch ers  a l s o  d i s c l o s e d  t h a t  th e  1965 
summer g r a z in g  p r e s s u r e  was th e  g r e a t e s t  o f  th e  d eca d e  ( 1 9 6 0 ' s ) .
In  no y e a r  d u r in g  th e  1 9 6 0 's  d id  th e  p r e s s u r e  v a ry  l e s s  than  20 
p e r c e n t ,  w hich  s t i l l  r e s u l t e d  i n  th e  g r a z in g  p r e s s u r e  b e in g  50 p e r ­
c e n t  h ig h e r  th an  th e  g r a z in g  c a p a c i t y .  Heavy w in t e r  snows g ra d ­
u a l l y  sh ra n k  t h i s  a v a i l a b l e  r a n g e ,  l e a v in g  o n ly  the  so u th  s l o p e s ,  
wind sw ep t  r id g e  t o p s ,  and th e  s t e e p  Rock Creek f a c e  to  su p p o r t  o v er  
700 an im a l u n i t s  a t  a d e n s i t y  o f  no l e s s  than t h r e e  an im a ls  per  a c r e .
Mule d e e r  a r e  t h e  c r i t i c a l  c o m p e t i t o r s  d u r in g  t h e s e  w in t e r  
t im e s .  There i s  a d e f i n i t e  la c k  o f  th e  p r e f e r r e d  d e e r  browse  
s p e c i e s  on t h i s  r a n g e .  To co m p e n sa te ,  t h e  d e e r  appear to  have i n ­
c r e a s e d  th e  g r a s s  p o r t i o n  o f  t h e i r  d i e t  and w ere  r e g u l a r l y  ob served  
g r a z in g  d u r in g  th e  l a t e  s p r i n g  m onths. T h is  s t r o n g l y  c o n t r a s t s  
w ith  th e  norm al w in t e r  d i e t  o f  M ontana's  in te r m o u n ta in  mule d e e r  
(K noche, T ab er , and M o r r is ,  p e r s o n a l  com m u n ication , 196 7).
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W inter  O b se r v a t io n s
The f o l l o w i n g  has b een  d i s t i l l e d  from o v er  150 o b s e r v a t io n s  o f  
th e  Rock C reek  b ig h o r n  p o p u la t io n .  D uring th e  f a l l  o f  1966 , 71 
sh e ep  r e tu r n e d  t o  th e  w in t e r  ra n g e . H i i s  p o p u la t io n  c o n s i s t e d  o f  
16 ram s, 4 0  e w e s ,  and 15 lambs and y e a r l i n g s .  D uring the  f a l l  h u n t­
in g  s e a s o n ,  t h r e e  rams were k i l l e d .  F resh  s k u l l s  o f  th r e e  ewes 
were found b e tw een  l a t e  March and mid-May, d u r in g  th e  s p r in g  m e l t .  
Two more ewes and a ram w ere d i s c o v e r e d  s h o r t l y  a f t e r  d ea th  d u r in g  
m id -A p r i l  and May. T h is  l e f t  a p o p u la t io n  o f  12 rams, 35 ew es ,  and 
15 lambs and y e a r l i n g s ,  fo r  a t o t a l  o f  62 sh e e p  through the 15th  o f  
May,1 9 6 7 .
The o l d e r  ram s, fo u r  y e a r s  and up , l e f t  th e  w in t e r  range the  
l a s t  w eek in  A p r i l  and th e  ewes w ith  t h e i r  lambs and some y e a r l i n g s  
w ere  o b se rv e d  d r i f t i n g  n o r th  d u r in g  th e  w hole  month o f  May, This  
movement d u r in g  what was n o rm a lly  th e  lambing s e a s o n  (mid-May to  
m id -J u n e )  i s  w ith o u t  p r e c e d e n t  i n  the  memory o f  l o c a l  r e s i d e n t s  
( N e a l ,  Syman, and R o t t a ,  p e r s o n a l  com m u n ica tion , 1 9 6 7 ) .  By mid-  
J u n e ,  o n ly  s i x  sh e e p  w ere o b serv ed  on th e  w in t e r  ran ge . Two ew es ,  
two lam b s, and a y e a r l i n g  ram were s e e n  p e r i o d i c a l l y  th rou gh ou t the  
summer n e a r  Squaw Rock ( S e c t i o n  16) and a lo n e  ewe was ob served  
t w ic e  d u r in g  l a t e  June j u s t  s o u th  o f  F l a t  G u lch . No lambing was 
o b se r v e d  ta k in g  p la c e  n ear  th e  c l i f f  f a c e  o f  Rock Creek where 
lam bing has o c c u r r e d  in  form er y e a r s  (M. Ityman, R. N e a l ,  H. G rotbo ,  
p e r s o n a l  co m m u n ica tion , 1967) or  anywhere e l s e  on th e  w in t e r  ra n g e .
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The b ig h o r n  s h e e p  e n t e r  and d e p a r t  the  w in t e r  range from th e  
n o r t h .  I n  Decem ber, when the f i e l d  p o r t io n  o f  th e  s tu d y  b eg a n , rams 
and ewes w ere  o b se rv e d  t o g e t h e r  i n  two g r o u p s . One group was ob­
s e r v e d  on th e  s e v e r e l y  o v e rg r a z ed  r id g e  in  back o f  th e  Brewer ranch  
h o u se  ( S e c t i o n  17 )  and th e  o t h e r  group g razed  on th e  r id g e  betw een  
M i l l  and F l a t  G u lc h e s .  In J a n u a ry , the  m ature rams s e g r e g a t e d  
th e m s e lv e s  from th e  ewes w ith  the  fo u r  o l d e s t  rams form ing a band 
w h ich  w in t e r e d  ab ou t Capron C reek a t  the  ex trem e n o r th  end o f  the  
r a n g e .  The two and t h r e e  y e a r  o ld  m a le s  became s o l i t a r y  and were  
f r e q u e n t l y  o b se r v e d  a lo n e  d u r in g  the  w i n t e r ,  though u s u a l l y  w i t h in  
o n e - h a l f  m i l e  o f  th e  e w e -y e a r l in g - la m b  b an d s . The fem a le  sh e ep  
d iv i d e d  i n t o  t h r e e  r o u g h ly  d e f in e d  b a n d s . One w in te r e d  on Jimmy 
L e a f  r i d g e  a t  th e  s o u t h  end o f  th e  r a n g e ,  a n o th e r  moved betw een  F l a t  
Gulch and M i l l  G u lch , and th e  t h ir d  band rem ained on th e  r id g e  in  
back  o f  th e  Brewer ra n c h .  A l l  t h r e e  ewe bands s h i f t e d ,  ta k in g  
a d v a n ta g e  o f  th e  warm est e x p o su r es  o f  t h e i r  home r i d g e s  as th e  
day wore on . D uring p e r io d s  o f  in c le m e n t  w e a th e r ,  the  sh eep  r e ­
t r e a t e d  t o  th e  tim b ered  d ra w s .
In  A p r i l ,  a l l  o f  th e  sh eep  s h i f t e d  t o  th e  low , su n n y , t a lu s  
s l o p e s  b o r d e r in g  Rock C reek w here th ey  to o k  a d v a n ta g e  o f  the  r a n g e 's  
e a r l i e s t  g r e e n  f o r a g e .  No s h e e p  were e v e r  o b se rv e d  u s in g  the  
r i p a r i a n  v e g e t a t i o n  a v a i l a b l e  a lo n g  Rock C reek .
The Rock C r e e k  s h e e p  w ere  i n i t i a l l y  more wary th an  t h e  b i g ­
h o r n s  o b s e r v e d  from  M o n ta n a 's  Sun R iv e r  and Y e l l o w s t o n e  h e r d s .
T h is  w a r in e s s  seemed to  d e c r e a s e  as th e  w in t e r  wore on , a p o s s i b l e  
i n d i c a t i o n  o f  d e c l i n i n g  c o n d i t i o n  (A ltm an, 1 9 5 8 ) .  An extrem e
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exam ple  o f  t h i s  d e c l i n i n g  w a r in e s s  o c cu rr e d  i n  A p r i l  when a fo u r -  
y e a r - o l d  e m a c ia te d  ewe was approached to  w i t h in  two f e e t  b e fo r e  
th e  a n im a l b o l t e d  away.
A l l  t h r e e  a n im a ls  found s h o r t l y  a f t e r  d e a th  and a u t o p s ie d  
w ere i n  v e ry  poor c o n d i t i o n  w i th  no m easu rab le  body f a t  and, in  
th e  c a s e  o f  two o f  th e  a n im a ls ,  no k id n e y  f a t .  The w in t e r  o f  1966-  
67 was lo n g  and w e t ,  b u t  i t  was warmer than norm al. N e v e r t h e l e s s ,  
by l a t e  M arch, th e  m a j o r i t y  o f  th e  an im a ls  appeared  p o o r ,  movement 
was s l u g g i s h ,  p e l a g e  worn and b l o t c h e d ,  th e  rump, c h e s t ,  and neck  
r e g io n s  o f  a l l  a n im a ls  w ere e x tr e m e ly  l e a n .  The a n im a ls  c o n t in u e d  
to  appear t h i s  w ay, i n  s p i t e  o f  th e  em erging  A p r i l  and May v e g e ­
t a t i o n ,  u n t i l  rem nants o f  th e  p o p u la t i o n  w ere  l a s t  o b serv ed  i n  June.
C o n c lu s io n s
The heavy o v e r s t o c k in g  d u r in g  th e  h o m estea d in g  era  o f  the  
1 9 2 0 ' s  s e v e r e l y  damaged th e  w in t e r  range r e s o u r c e .  Heavy s t o c k ­
in g  d u r in g  th e  war y e a r s  o f  th e  e a r ly  1 9 4 0 's and th e  in c r e a s e  in  
b i g  game a n im a ls  d u r in g  th e  1 9 5 0 's  and e a r ly  1 9 6 0 's  n e v e r  p e r ­
m i t t e d  th e  range to  r e c o v e r .  The r a p id l y  i n c r e a s i n g  mule d e e r  
p o p u la t io n  and t h e i r  u n u su a l  g r a z in g  h a b i t s  f u r t h e r  l im i t e d  th e  
a lr e a d y  s m a l l  g r a s s  r e s o u r c e  a v a i l a b l e  t o  th e  expand ing  b ig h o rn  
s h e e p  h e r d .  By 1961 th e  game p o p u la t io n  had e x ceed ed  t h e i r  food  
r e s o u r c e .  M ild  c l i m a t e s  th rou gh  e a r ly  1964 e n a b led  th e  sh eep  to  
s u r v i v e  a t  o v e r  th e  150 number and th e  mule d e e r  p o p u la t io n  to  
s u r p a s s  400  in  number. The w in t e r  o f  1964-65 was very  c o ld  and 
l o n g e r  than u s u a l  and l e f t  th e  sh e e p  i n  poor c o n d i t i o n .  The 
summer o f  1965 was one o f  th e  c o o l e s t  and w e t t e s t  i n  M ontana's
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w e a th e r  h i s t o r y  and th e  sh eep  e v i d e n t l y  w ere  n o t  a b le  to  r e c u p e r a t e .
No s i n g l e  d i s e a s e  o r  s p e c i f i c  p a r a s i t e  I s  y e t  known to  be  
r e s p o n s i b l e  f o r  th e  sh e ep  d i e  o f f .  Lungworm was known to  I n f e c t  the  
h erd  and th e  s e v e r i t y  o f  th e  a i lm e n t  was known t o  have  been on the  
I n c r e a s e  d u r in g  th e  e a r ly  1 9 6 0 ' s .  A l l  o f  th e  sh eep  a u t o p s ie d  d u r in g  
t h i s  s tu d y  had lungworm. T his  le n d s  su p p o r t  t o  th e  s u p p o s i t i o n  th a t  
th e  herd had an endem ic lungworm I n f e c t i o n  w hich m ight have  d is p o s e d  
th e  a n im a ls  t o  pneumonia d u r in g  th e  c o o l ,  w et  summer. A nother f a c t  
I s  th e  d e f i n i t e  d e f i c i e n c y  o f  p h o sp h a te ,  magnesium, and v i ta m in  A 
on th e  w in t e r  r a n g e .  Lack o f  t h e s e  Item s are  known to  c a u se  
problem s I n  th e  c a t t l e  u s in g  th e  a r e a  and, w h i l e  su ch  d é f i c i e n c e s  
do n o t  n o r m a lly  a f f e c t  f r e e  roaming w i ld  a n im a ls ,  t h i s  co u ld  be a 
f a c t o r  c o n t r i b u t i n g  t o  th e  poor c o n d i t i o n  o f  th e  w i ld  sh e ep  on the  
l i m i t e d  Rock C reek  w in t e r  ra n g e .  The sh e ep  o f  Rock Creek have been  
found to  be th e  h o s t  f o r  1 2  d i f f e r e n t  p a r a s i t e s  which u n d ou b ted ly  
weakened th e  herd  and f u r t h e r  a t t e s t e d  to  t h e i r  poor c o n d i t i o n .
Two s t u d i e s  f o l lo w e d  t h i s  r e s e a r c h  a t  Rock C reek . B erw ick  
(1 9 6 8 )  and C o o p e r r ld er  (1 9 6 9 )  u s in g  more s o p h i s t i c a t e d  sam p lin g  
te c h n iq u e s  w ere a b le  to  r e f i n e  many o f  th e  o b s e r v a t io n s  found  
h e r e i n .  Both r e s e a r c h e r s  n o ted  th e  c o n t in u e d  d e c l i n e  o f  the  b i g ­
horn  sh e e p  h e r d .  C o o p e r r ld er  e s t im a te d  a minimum o f  t e n  w i ld  sh eep  
J a n u a ry , 1969 . Lungworm was d i s c o u n t e d  In  b o th  s t u d i e s  as co n ­
t r i b u t i n g  s i g n i f i c a n t l y  to  th e  c o n t in u e d  d e c l i n e .  This c o n c lu ­
s i o n  was based  on th e  low d e g r e e  o f  I n f e c t i o n  found In  a s i x  
an im a l sam p le  c o l l e c t e d  1 9 6 6 -1 9 6 7 ,  and a m oderate  p e r c e n ta g e  o f
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i n f e c t i o n  found i n  34 f e c a l  sam ples  c o l l e c t e d  1 9 6 8 -1 9 6 9 .  B er w ic k 's  
1968 w i n t e r  o b s e r v a t io n s  d i s c l o s e d  t h a t  the w i ld  sh e e p  were n o t  u s in g  
th e  n o r th e r n  t h ir d  o f  th e  w in t e r  range a v a i l a b l e  to  them. T h is ,  
B erw ick  a t t r i b u t e d  t o  th e  o v e r g r a z e d  c o n d i t i o n  o t  t h i s  ra n g e ,  
snow c o v e r ,  and l o s s  o f  th e  ram l e a d e r s .  From tw e lv e  d e e r  rumen 
s a m p le s ,  B erw ick  was a b le  to  su p p o r t  th e  o b s e r v a t io n  th a t  mule d eer  
were t a k in g  s u b s t a n t i a l  amounts o f  g r a s s  and m ost l i k e l y  com petin g  
w it h  th e  w i l d  s h e e p  f o r  a l i m i t e d  r e s o u r c e .  C o o p e r r ld e r ,  c o n c en ­
t r a t i n g  on Rock C r e e k 's  d e e r  h e r d ,  i n t e n s i v e l y  s t u d ie d  t h i s  p a r t i c u ­
l a r  i s s u e  and c o n c lu d e d  t h a t ,  w h i l e  the  d e e r  w ere  e a t i n g  g r a ss  
th ro u g h o u t  th e  w i n t e r ,  t h e r e  w ere o n ly  two m on ths, A p r i l  and May, 
when th e  d e e r  g r a s s  in t a k e  was h ig h  enough and th e  g r a s s  r e s o u r c e  
low  enough t o  p o s s i b l y  c r e a t e  a c o m p e t i t iv e  c o n d i t i o n .  C o o p err ld er  
f e l t  t h a t  th e  o n ly  c o n s t a n t  g r a s s  c o m p e t i t io n  was fo r  g reen  g r a ss  
when i t  f i r s t  s p r o u t e d ,  i n  th e  e a r l y  s p r in g .  C o p p err id er  fu r th e r  
s u g g e s t s  t h a t  more im p o rta n t  i s  th e  c o m p e t i t io n  fo r  th e  h ig h ly  
p a l a t a b l e  and n u t r i t i o u s  ch o k ech erry  p la n t s  w h ic h ,  i n  1968, e x i s t e d  
i n  a s e v e r e l y  browsed c o n d i t i o n  on l e s s  than e i g h t  a c r e s  o f  the  
b ig h o r n  s h e e p  ra n g e .
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SUMMARY
I n i t i a l  r e s e a r c h  i n t o  th e  h i s t o r y ,  w in t e r  r a n g e ,  and c u r ­
r e n t  s t a t u s  o f  th e  Rock Creek b ig h o r n  sh e ep  h erd  began  November, 
19 6 6 , and was t e r m in a te d  S ep tem b er , 1967 . One hundred and t h i r t y -  
n in e  days w ere  s p e n t  a t  the range  s i t e  t a l k i n g  w ith  the  l o c a l  
ra n ch ers  and g overn m en t, s o i l ,  r a n g e ,  and f o r e s t  m an agers . The 
b ig h o r n  s h e e p  p o p u la t i o n  and t h e i r  c o m p e t i t io n  w ere i n t e n s i v e l y  
o b se rv e d  and th e  range d e te r m in a n ts  r e s e a r c h e d .  The rem ainder  o f  
th e  s tu d y  i n v o l v e d  a h i s t o r y  s e a r c h  and the  c o l l e c t i n g  o f  s c a t t e r e d  
r e p o r t s  o f  r e s e a r c h  work r e l a t e d  t o  th e  sh e ep  h e r d .
The e x t e n t  o f  th e  w in t e r  ran ge  has b een  d e te r m in e d .  The p a s t  
and p r e s e n t  econom ic a c t i v i t y  has been r e s e a r c h e d  in  an a ttem p t  to  
d i s c o v e r  and d a t e  the  c o u r s e  o f  e v e n t s  t h a t  have  b ro u g h t  th e  sh eep  
p o p u la t io n  and th e  w in t e r  ra n g e  t o  t h e i r  p r e s e n t  c o n d i t i o n .  The 
g e o l o g y ,  c l i m a t e ,  s o i l s ,  v e g e t a t i o n ,  and n a t i v e  fauna o f  th e  w in t e r  
range  have  been  d e t a i l e d  to  d e v e lo p  th e  bounds w i t h in  which the  
w i ld  sh e e p  have d e v e lo p e d  and s u r v i v e d .  F i n a l l y ,  th e  h i s t o r y  o f  
t h i s  s m a l l  h erd  was t r a c e d ,  some f a c t s  su r ro u n d in g  i t s  m ost r e c e n t  
d e c l i n e  c o l l e c t e d ,  and th e  p o p u l a t i o n ' s  c u r r e n t  s t a t u s  n o te d .  The 
r e s e a r c h  may be summarized as f o l l o w s :
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1 .  The p r e s e n t  Rock C reek b ig h o r n  sh e ep  w in t e r  
ra n g e  i s  a v e s t i g e  o f  a much l a r g e r  range  w h ich  f o r ­
m er ly  in v o l v e d  th e  g r a s s la n d s  o f  b o th  th e  upper Rock 
C reek  and F l i n t  C reek V a l l e y s .  What rem ains s u r v i v e s  
b e c a u s e  i t  i s  i n a c c e s s i b l e  and p r e s e n t l y  e c o n o m ic a l ly  
u n s u i t e d  f o r  i n t e n s i v e  d e v e lo p m e n t .
2 . The h a b i t a t  t h a t  d e v e lo p e d  the  Rock C reek  
b ig h o r n  h erd  and on ce  e x i s t e d  on th e  w in t e r  range  
h a s  b een  a l t e r e d  by o v e r g r a z in g ,  f i r e  c o n t r o l ,  
p r e d a to r  c o n t r o l ,  f e n c i n g ,  and th e  i n t r o d u c t i o n  o f  
f o r e i g n  p l a n t s  d u r in g  th e  l a s t  75 y e a r s .
3 .  The p r e -1 9 6 5  p o p u la t io n  o f  o v er  175 b ig h o rn  
s h e e p  was th e  l a r g e s t  p o p u la t i o n  o f  w i ld  sh e e p  Rock 
C reek h as  known in  80 y e a r s  and may have b e e n  th e  
g r e a t e s t  d e n s i t y  o f  b ig h o r n  sh e ep  e v e r  on th e  p r e s e n t  
w i n t e r  ra n g e .
4 .  The b ig h o rn  sh eep  show a marked p r e f e r e n c e  
f o r  th e  pre-Cambriam H elen a  L im esto n e  Form ation  and 
th e  T e r t i a r y  C on glom erate  F orm ation  p o s s i b l y  b e c a u se  
th e y  are  r i c h e r  s o u r c e s  o f  Ca, Mg, Na, and K.
5 .  The p r e s e n t  s t o c k i n g  o f  th e  w in t e r  range  
b o th  w ith  d o m e s t ic  s t o c k  i n  the  summer and b ig  game 
i n  th e  w in t e r  i s  a t  a minimum one and o n e - h a l f  t im es  
th e  c a r r y in g  c a p a c i t y  o f  th e  ra n g e .
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6 . The m ost r e c e n t  d e c l i n e  o f  the  Rock Creek  
sh e e p  herd  in v o lv e d  th e  l o s s  o f  o v e r  75 a n im a l s , 
o c c u r r e d  on th e  summer range  d u r in g  1 9 6 5 , and was 
p r e d is p o s e d  by an endem ic lungworm i n f e c t i o n ,  a lo n g  
w et w i n t e r ,  combined w ith  a c o o l ,  w et summer, and 
m a l n u t r i t i o n ,  due t o  o v e r p o p u la t io n .
7 .  Due t o  th e  a b s e n c e  o f  th e  p r e f e r r e d  d e e r  
b r o w se ,  l a r g e  numbers o f  mule d e e r  a re  d i r e c t l y  com­
p e t i n g  w i th  th e  b ig h o r n  sh e e p  by g r a z in g  e x t e n s i v e l y  
on th e  l i m i t e d  g r a s s  r e s o u r c e .
8 . C u rren t p la n s  t o  expand lo g g in g  and i n c r e a s e  
r e c r e a t i o n  d e v e lo p m e n t ,  p lu s  th e  i n c r e a s i n g  r e c r e a t i o n a l  
u s e  o f  sn o w m o b ile s ,  sh o u ld  f u r t h e r  r e s t r i c t  th e  b ig h o rn  
h e r d .
9 .  The g e o l o g y ,  s o i l s ,  and v e g e t a t i o n  o f  the  
w in t e r  ra n g e  are  d e f i c i e n t  in  p h o s p h a te s .  The s h o r t ­
age  i s  e v i d e n t  in  th e  c a t t l e  u s i n g  th e  ra n g e  and may 
be a f a c t o r  c o n t r i b u t i n g  to  t h e  poor c o n d i t i o n  o f  th e  
s h e e p .
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A P P E N D I X  A
SPECIES LIST OF BIRDS OBSERVED ON THE BIGHORN SHEEP WINTER RANGE
1 .  M a lla r d  -  Anas p la t y r h y n c h o s
2 .  B arrow ’ s  G o ld en ey e  -  B u cep h a la  i s l a n d i c a
3 .  G old en  E a g le  -  A q u i la  c h r y s a e t o s
4 .  B a ld  E a g le  -  H a l ia e t u s  l e u c o c e p h a lu s
5 .  O sprey  -  P a n d io n  h a l i a e t u s
6 . S p ru ce  G rouse  -  C a n a c h it e s  c a n a d e n s i s
7 . R u f fe d  G rouse -  Bonasa u m b e llu s
8 . B lu e  G rouse  -  Dendragapus o b sc u r u s
9 .  K i l l d e e r  -  C h a ra d r iu s  v o c l f e r u s
1 0 . Horned Owl -  Bubo v i r g t n i a n u s
11 . B e l t e d  K i n g f i s h e r  -  M e g a c e ry le  a lc y o n
12 . F l i c k e r  -  C o la p t e s  a u r a tu s
1 3 . P i l e a t e d  Woodpecker -  D ryocopus p i l e a t u s
1 4 . Downey Woodpecker -  D endrocopos  p u b e sc e n s
15 . L e w i s ' s  Woodpecker -  Asyndesmus l e w i s
1 6 . Gray Jay  -  P e r i s o r e u s  c a n a d e n s is
1 7 .  S t e l l e r ' s  Jay  -  C y a n o c l t t a  s t e l l e r i
18 . B l a c k - b i l l e d  M agpie -  P i c a  p i c a
1 9 . Common Raven -  Corvus co ra x
2 0 . Common Crow -  Corvus b ra ch v rh v n ch o s
21 . C la r k ’ s  N u tc r a ck er  -  N u c i f r a g a  co lum b iana
2 2 . B la c k -c a p p e d  C h ick a d ee  -  P aru s  a t r i c a p i l l u s
2 3 . D ip p er  -  C ln c lu s  m ex lcan u s
24 . Snow B u n tin g  -  P le c tr o p h e n a x  n i v a l i s
B ir d s  M ig r a t in g  to  th e  Rock C reek D u rin g  th e  S p r in g  Months
2 5 .  G r e a t  B lu e  H eron -  A rd ea  h e r o d i a s
2 6 .  G r e e n -w in g e d  T e a l  -  A nas c a r o l i n e n s i s
27 . B lu e -w in g e d  T e a l  -  Anas d i s c o r s
2 8 .  Cinnamon T e a l  -  A nas c y a n o p t e r a
2 9 .  S h o v e l e r  -  S p a t u l a  c l y p e a t a
3 0 .  Wood Duck -  A ix  s p o n s a
31 .  Hooded M e r g a n s e r  -  L o p h o d y te s  c u c u l l a t u s
32 .  Common M e r g a n se r  -  M ergus m e r g a n s e r
33 .  R e d - t a i l e d  Hawk -  B u teo  j a m a i c e n s i s
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3 4 .  S w a ln so n ’ s Hawk -  B uteo  s w a ln s o n l
3 5 .  R o u g h - le g g e d  Hawk -  B uteo  la g o p u s
3 6 . Sparrow Hawk -  F a lc o  s p a r v e r iu s
3 7 .  R in g -n e c k e d  P h ea s a n t  -  F h a s ia n u s  c o l c h i c u s
3 8 .  S o l i t a r y  San d p ip er  -  T r in g a  s o l i t a r i a
3 9 .  M ourning Dove -  Z en a id u ra  macroura
4 0 .  E a s t e r n  K in g b ird  -  Tyrannus tyran n u s
4 1 .  V i o l e t - g r e e n  Sw allow  -  T a c h y c in e ta  t h a l a s s i n a
4 2 .  T ree  S w allow  -  I r lo p r o c n e  b i c o l o r
4 3 . Barn S w allow  -  Hirundo r u s t i c a
4 4 . C l i f f  S w a l lo w  -  P e t r o c h e l i d o n  p y r r h o n o t a
4 5 .  Bohemian Waxwing -  B o m b y c i l la  g a r r u la
4 6 .  R o b in  -  T urdu s m i g r a t o r i u s
4 7 . M ounta in  B lu e b ir d  -  S i a l l a  c u r r u c o id e s
4 8 . T ow nsen d's  S o l i t a r e  -  M y a d estes  to w n se n d i
4 9 .  G old en -crow n ed  K in g le t  -  R e g u lu s  s a t r a p a
5 0 . S t a r l i n g  -  S tu rn u s  v u l g a r i s
5 1 . Audubon’ s  W arbler -  D e n d r o ic a  auduboni
5 2 .  House Sparrow -  P a s s e r  d o m e s t ic u s
5 3 . B r e w e r 's  B la c k b ir d  -  Euphagus c y a n o c e p h a lu s
5 4 . M ountain  C h ick a d ee  -  Parus g a m b e li
5 5 .  W estern  T anager -  P ir a n g a  l u d o v i c i a n a
5 6 . A m erican  G o ld f in c h  -  S p in u s  t r i s t i s
5 7 .  R u f u s - s id e d  Towhee -  P i p i l o  e r y th r o p th a lm u s
5 8 .  Lark Sparrow -  C h o n d e ste s  grammacus
5 9 .  V esp er  Sparrow -  P o o e c e t e s  gram ineus
6 0 .  C h ip p in g  Sparrow -  S p i z e l l a  p a s s e r l n a
6 1 .  Oregon Junco -  Junco o reg a n u s
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Aderhold, Michael W., December, 1971 Forestry
The H i s t o r y ,  W inter  Range, and C urren t S t a t u s  o f  th e  Rock C reek ,  
M ontana, B ig h o rn  Sheep Herd. (104  p p . )
D i r e c t o r ;  R ichard  D. Taber
S i x t y - f i v e  m i l e s  s o u t h e a s t  o f  M is s o u la ,  M ontana, in  w e s t  
G r a n ite  C ou n ty , th e r e  e x i s t s  a r e l i c  p o p u la t io n  o f  Rocky Moun­
t a i n  b ig h o r n  sh e e p  (O vis  c .  c a n a d e n s i s ) .  An i n t e n s i v e  f i e l d  i n ­
v e s t i g a t i o n  o f  t h i s  herd was made d u r in g  th e  w in t e r  and s p r in g  
o f  1 9 6 6 -6 7  to  d e te r m in e  t h e i r  h i s t o r y  and c u r r e n t  s t a t u s  and 
a l s o  to  d e te r m in e  th e  e x t e n t  and c o n d i t i o n  o f  th e  p o p u la t i o n ' s  
w in t e r  r a n g e .
The b ig h o r n  sh e ep  h erd  i n  May, 1 9 6 7 , numbered 62 a n im a ls :
35 e w e s ,  15 lambs and y e a r l i n g s ,  and 12 rams. H i s t o r i c a l l y ,  t h i s  
herd  numbered o v e r  175 an im a ls  as l a t e  as 1961 and numbered o v er  
400 a n im a ls  on th e  p r e h i s t o r i c  w in t e r  range p r i o r  to  1870.
The s i z e  o f  th e  sh eep  herd and the  s i z e  o f  t h e i r  w in t e r  
range w ere  o r i g i n a l l y  l i m i t e d  by m arket h u n t in g ,  h eavy  d o m e s t ic  
s t o c k  c o m p e t i t i o n ,  and i n t e n s i v e  s e t t l e m e n t  b e tw een  1885 and 
1920 . Today c a t t l e  r a n ch in g  and topography l i m i t  th e  w in t e r  
ra n g e  t o  a r e l a t i v e l y  i n a c c e s s i b l e  1 . 5 - b y - 9 - m i l e  s t r i p  o f  p a lo u s e  
g r a s s la n d  w h ich  b o r d e r s  and i s  p r o t e c t e d  by Rock C reek .
D u rin g  1 9 6 5 , t h i s  herd  l o s t  a p p r o x im a te ly  75 an im als  on 
t h e i r  summer ra n g e . The d e c l i n e  was p rob ab ly  p r e d is p o s e d  by the  
f o l l o w i n g  f a c t o r s  w hich  c o n t in u e d  to  a f f e c t  th e  herd d u r in g  t h i s  
s t u d y :  ( 1 ) o v e r g r a z in g  by d o m e s t ic  s t o c k ,  ( 2 ) th e  p r e s e n c e  o f
an endem ic  lungworm i n f e c t i o n  i n  th e  h e r d ,  (3 )  c o m p e t i t io n  from  
o v er  400  d e e r  s h a r in g  a w in t e r  range poor in  brow se v e g e t a t i o n ,  
(4 )  c o n f in e m e n t  t o  a s m a l l  r a n g e ,  th e  s o i l  and v e g e t a t i o n  o f  
w h ich  a r e  l i m i t e d  i n  p h o sp h a te  and n i t r o g e n ,  and (5 )  a l i m i t e d  
and a l t e r e d  h a b i t a t  w hich  i s  becom ing more l i m i t e d  w ith  th e  
p r e s e n t  i n c r e a s i n g  econom ic and r e c r e a t i o n  p o t e n t i a l  o f  th e  
a r e a .
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SPECIES LIST OF MAMMALS OBSERVED ON BIGHORN SHEEP WINTER RANGE
Common and S c i e n t i f i c  Name
Number o f  




















2 0 . 








V a g ra n t  Shrew -  S o rex  v a g r a n s  
L i t t l e  Brown Bat — M y o tis  l u c i f u g u s  
P ik a  -  O chotona p r in c e p s  Heard
Snowshoe Hare -  Lepus am er ican u s Over
W h i t e - t a i l e d  Jack  R a b b it  -  Lepus  
to w n s e n d i  
M ountain  C o t t o n t a i l  -  S y l v i l a g u s  
n u t t a l l i i  
Y e l l o w - b e l l i e d  Marmot -  Marmota
f l a v i v e n t r i s  Over
Colum bian Ground S q u i r r e l  -
S p erm op h ilu s  co lu m b ian u s Over
M an tled  Ground S q u i r r e l  -  Sp erm op h ilu s  
l a t e r a l i s  
Y e llo w  P in e  Chipmunk -  Tamias 
amoenus
R u f o u s - t a i l e d  Chipmunk -  Tamlas  
r u f ic a u d u s  
Red S q u i r r e l  -  T a m ia sc iu r u s
h u d s o n ic u s  Over
B eaver -  C a sto r  c a n a d e n s is
D eer  Mouse -  Perom yscus m a n ic u la tu s  Over
B u s h y - t a i l e d  Woodrat -  Neotoma 
c i n e r e a  
M uskrat -  O ndatra z i b e t h i c a  
P o r c u p in e  -  E r e t h iz o n  dorsatum
C o y o te  -  C an is  l a t r a n s  Over
Red Fox -  V u lp es  v u lp e s  
B la c k  Bear -  U rsu s  am erican u s  
M arten  -  M artes  am er ican a  
Badger -  T a x id e a  ta x u s  
S t r ip e d  Skunk -  M e p h i t i s  m e p h i t i s  
O t t e r  -  L u tra  c a n a d e n s is  
Cougar  
B obcat
F e l i x  c o n c o lo r
Lynx r u fu s  
E lk  -  C ervus c a n a d e n s is  
M ule Deer -  O d o c o i le u s  hem ionus
1
1
5 s ,  su
1 0 0 w, s , su
5 s
3 s
25 s , su
1 0 0 s  , s u
7 su
5 s , s u
2 0 s , s u
1 0 0 w , s , s u
5 s , s u
1 0 0 w ,s
2 su
4 s , su
2 s , su








24 w , s , s u
46 w , s , s u
1 0 0 w , s , s u
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Common and S c i e n t i f i c  Name
Number o f  
O b s e r v a t io n s S eason
2 9 .  W h i t e - t a i l e d  D eer -  O d o c o i le u s
v i r g i n i a n u s
3 0 .  M oose -  A l c e s  a l c e s
3 1 .  B ig h o rn  Sheep -  O v is  c a n a d e n s is
Over 100  
10
Over 100
w , s , s u
w ,s
w , s , s u
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APPENDIX C 
SOILS SERIES ON BIGHORN SHEEP RANGE
1 . Trapper S e r i e s
T h ese  a r e  f i n e  g r a in e d  l i g h t  c o lo r e d  loamy s o i l s  u s u a l l y  
q u i t e  d e e p ,  around 3 0 -4 8  in c h e s  i n  d ep th  and m ost o f t e n  found on 
s t e e p  s l o p e s .  They a r e  d e v e lo p e d  under b o r e a l  c o n i f e r o u s  f o r e s t s  
i n  c a l c a r e o u s  g r a v e l l y  or  c o b b ly  loam on m ou nta in  s l o p e s .  In  
th e  r o c k  a r e a  t h i s  s o i l  s u p p o r t s  c l o s e  D o u g la s  f i r  s ta n d s  w ith  
l i t t l e  u n d e r s t o r y .  The s o i l  g e n e r a l l y  r e c e i v e s  20 -2 5  in c h e s  o f  
p r e c i p i t a t i o n ;  i s  f r o s t  f r e e  l e s s  than 90 d a y s ;  and has a mean 
an n u a l tem p era tu re  o f  about 4 0 °F .
The u p per  4 to  10 in c h e s  o f  t h i s  s o i l  i s  g e n e r a l l y  le a ch ed  
by th e  o r g a n ic  a c id s  formed from th e  c o n i f e r o u s  l e a f  f a l l .  The 
o r g a n ic  c o n t e n t  o f  t h i s  upper s o i l  i s  g e n e r a l l y  lo w , betw een  
2 and 5 p e r c e n t ,  and th e  pH i s  u s u a l l y  h i g h ,  5 . 5 - 6 . 5 .  These  
s o i l s  a r e  low  t o  m od erate  i n  f e r t i l i t y ,  and h ave  an c r e d i b i l i t y  
from  m o d era te  t o  s e v e r e .
The p r e s e n c e  o f  v o l c a n i c  ash  i n  t h e s e  s o i l s  i s  e v id e n t  by 
by red -brow n c o l o r .  Upon w e a th e r in g  f r e e  i r o n  i s  y i e l d e d  and t h i s  
i r o n  c o a t s  th e  m in e r a l  g r a in  i n  th e  s o i l .  The s o i l  i s  u n d e r ­
l a i n  by in t e r b e d d e d  l im e s t o n e  and s h a l e .
2 . G a r le t  S e r i e s
H ie s e  s o i l s  h a v e  a t h i c k ,  l i g h t  c o l o r e d ,  g r a v e l l y  loam  
s u r f a c e  and u s u a l l y  a v e r a g e  40 i n c h e s .  They d e v e lo p  under  
b o r e a l  c o n i f e r o u s  f o r e s t s  i n  n o n - c a l c a r e o u s , v e r y  g r a v e l l y  or  
c o b b ly  loam . They su p p o r t  h ea v y  grow th s  o f  p o o r ly  formed  
D o u g la s  f i r  and lo d g e p o l e  p in e  i n  th e  Rock C reek C ou n try . The 
a r e a  r e c e i v e s  an a n n u a l p r e c i p i t a t i o n  o f  1 5 -2 2  in c h e s  and h a s  an 
a v e r a g e  o f  90 f r o s t  f r e e  d a y s .
T h ese  s o i l s  a r e  y o u n g , s k e l e t a l ,  and g e n e r a l l y  have one or  
more d i a g n o s t i c  h o r iz o n s  formed a t  r e l a t i v e l y  s h o r t  i n t e r v a l s  o f  
t im e .  They have  a h ig h  w a te r  h o ld in g  c a p a c i t y .  They are  low in  
o r g a n ic  m a t t e r ,  h ave  a pH b etw een  6 . 0 - 7 . 0 ,  and a r e  g e n e r a l l y  low  
i n  f e r t i l i t y .
T h is  s o i l  i s  u n d e r la i n  Oy a r g i x l i t i e s  auu q u a r c z i t e s  o f  th e  
B e l t  S e r i e s .
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3 .  Loberg S e r i e s
W hile  G a r le t  and Trapper s o i l s  a re  g e n e r a l l y  found on s t e e p  
m ou n ta in  s l o p e s ,  Loberg s o i l s  are  u s u a l l y  found on m oderate  
s l o p e s ,  m id s lo p e s  p o s i t i o n s  and fa n  s l o p e s  a s s o c i a t e d  w ith  t r i ­
b u ta r y  d r a in a g e s .  They a r e  formed under d e n s e  s ta n d s  o f  
D o u g la s  f i r  and lo d g e p o le  p in e  i n  non c a l c a r e o u s  g r a v e l l y  c la y  
loam . Some o f  t h e s e  s o i l s  a r e  i n  g r a s s  on th e  Rock Creek Sheep  
R ange, b u t  i t  i s  b e l i e v e d  th ey  were a l l  formed under f o r e s t .
T h is  s o i l  i s  w e l l  d r a in e d ,  h ig h  i n  c l a y ,  low in  o r g a n ic  
m a t te r  and in h e r e n t  f e r t i l i t y .  I t  has  a h ig h  w a te r  h o ld in g  ca p a ­
c i t y  and i s  u s u a l l y  m o is t  m ost o f  th e  y e a r .
4 .  M a r c e t ta  S e r i e s
T h ese  a r e  w e l l  d r a in e d  s k e l e t a l  s o i l s  a v e r a g in g  60 in c h e s  i n  
d e p th .  They a r e  d e v e lo p e d  under bunch g r a s s  i n  non c a lc a r e o u s  
v e r y  g r a v e l l y  loam on m ou nta in  s l o p e s  and h ig h  b e n c h e s .  The 
an n u al mean s o i l  tem p era tu re  i s  abou t 4 5 ° F ,  w i t h  a summer h ig h  
o f  5 8 °F .  They r e c e i v e  an ann ual p r e c i p i t a t i o n  o f  1 5 -1 9  in c h e s  
and a v e r a g e  l e s s  than 90 f r o s t  f r e e  d a y s .  T hese  s o i l s  a r e  u n d er ­
l a i n  by q u a r t z i t e  and a r g i l l i t e  b ed ro ck .
The o r g a n ic  c o n t e n t  i s  r e l a t i v e l y  h i g h ,  ru n n in g  3 - 1 0  p e r c e n t  
and th e  s o i l s  a r e  dark  b e c a u s e  o f  t h i s .  F e r t i l i t y  i s  m oderate  
and th e  pH runs b e tw een  6 . 5  and 7 . 5 .
5 .  C h ea d le  S e r i e s
T hese  a r e  r e l a t i v e l y  s h a l lo w  s o i l s ,  c o a r s e  and s k e l e t a l  
i n  s t r u c t u r e .  They d e v e lo p  under g r a s s  i n  non c a l c a r e o u s ,  v ery  
g r a v e l l y  loam m a t e r i a l  u n d e r la i n  by f r a c t u r e d  b e d r o c k .  They 
g e n e r a l l y  range  from 5 , 0 0 0 - 7 , 0 0 0  f e e t  and r e c e i v e  th e  same p r e ­
c i p i t a t i o n  and have  th e  same s o i l  tem p era tu re  and f r o s t  f r e e  
days a s  th e  M a rc e tta  S o i l .  There i s  a c l o s e  a s s o c i a t i o n  b etw een  
th e  M a r c e t ta  and C h ead le  o v e r  much o f  th e  n o r t h w e s t e r n  p a r t  o f  
th e  s h e e p  ra n g e .  The low er  p a r t s  o f  t h e s e  s o i l s  a r e  e n r ic h e d  
w ith  f r e e  CaCO^.
6 . Donald S e r i e s
T hese  a r e  s i m i l a r  i n  form to  C head le  and M a rce tta  e x c e p t  
t h a t  th e y  r e c e i v e  more m o is tu r e  and are  g e n e r a l l y  f i n e r  and v e ry  
d e e p .  U iey  have  a m o d e r a te ly  t h i c k  dark  c o lo r e d  loam s u r f a c e ,  
w hich  g r a d e s  to  a g r a v e l l y  loam s u b s o i l .  T hese  s o i l s  a l s o  have  
t h e i r  o r i g i n s  i n  g r a v e l l y  s u b s o i l .
A s s o c i a t e d  w ith  th e  above two S o i l  A s s o c i a t i o n s  are  e x t e n s i v e  
a r e a s  o f  ex p o sed  rock  o u t c r o p .  T hese a r e  a r e a s  o f  l o o s e ,  u n s t a b l e ,  
a n g u la r  and f r a c t u r e d  m etam orphic r o c k s .  What l i t t l e  s o i l  t h e s e  
a r e a s  do manage t o  a ccu m u la te  u s u a l l y  r e f l e c t s  m ost o f  th e
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e l e œ e n t a l  p o r t i o n s  or t n e  s o i l  a d j a c e n t  t o  i t .  One d o e s  oc ­
c a s i o n a l l y  f i n d  some p a t c h e s  w here  h u r le d  D o u g la s  f i r  and s t r a i n s  
o f  p in e g r a s s  and w h e a tg r a s s  h a v e  b een  a b le  t o  ta k e  h o ld ,
7 . Bearmouth S e r i e s
W ell  d r a in e d  Bearmouth S o i l s  have  a t h i c k  b la c k  g r a v e l l y  
loam s u r f a c e  l a y e r  w ith  a g r a v e l l y  sandy loam s u b s o i l  o v e r  beds  
o f  l o o s e  sand and g r a v e l  a t  d e p th s  o f  1 8 -2 0  i n c h e s .  T his  s o i l  
u n d e r l i e s  m ost o f  th e  p a s tu r e  land  In  th e  Rock Creek V a l l e y .  
B ec a u se  o f  i t s  th in  p r o f i l e  and low w a ter  h o ld in g  c a p a c i t y ,  t h e s e  
s o i l s  a r e  s u b j e c t  t o  d r o u g h t  and fo r  t h i s  r e a s o n  r e q u ir e  i r ­
r i g a t i o n  t o  produce d e c e n t  y i e l d s .
8 . S locum  S e r i e s
Slocum  S o i l s  u n d e r l i e  th e  few  swampy a r e a s  i n  th e  Rock 
Creek V a l l e y .  They h ave  t h i c k  (30  in c h e s  o r  s o )  b la c k  loamy 
s u r f a c e s ,  w i th  m o t t le d  and s t r a t i f i e d  loam and c l a y  s u b s o i l s .
T his  s u b s o i l  r e s t s  on beds o f  l o o s e  sand and g r a v e l  a t  d ep th s  
o f  30 in c h e s  or  more.
9 .  P i n t l a r  S e r i e s
W ell  d r a in e d ,  g e n t l y  s l o p i n g  t o  s t e e p  loamy s o i l s  t o  d e p th s  
more th an  60 i n c h e s .  Formed under b u n ch g ra ss  i n  non c a lc a r e o u s  
g r a v e l l y  loam on h ig h  b e n ch es  and low er  s l o p e s .  The mean annual  
s o i l  tem p era tu re  i s  ab ou t 4 2 ° F ,  w i t h  a summer h ig h  o f  54 F,
Annual p r e c i p i t a t i o n  ra n g es  15 -1 9  in c h e s  and has l e s s  than  90 
d ays  i n  th e  f r o s t  f r e e  p e r io d .
S u r f a c e  l a y e r  (A h o r iz o n )  i s  v e r y  dark  g r a y ,  g r a n u la r  loam  
i n  t h e  up per p a r t  t h a t  g r a d e s  t o  brown g r a v e l l y  loam i n  th e  low er  
3 t o  4 i n c h e s . A verage  t h i c k n e s s  o f  th e  h o r iz o n  i s  10 i n c h e s .
The up per and low er  p a r ts  o f  s u b s o i l  a r e  t h i c k l y  c o a t e d  w ith  
b le a c h e d  s i l t  and sa n d . The s u r f a c e  l a y e r  has a h ig h  o r g a n ic  
m a tte r  c o n t e n t  and t h i s  s o i l  i s  m o d e r a te ly  f e r t i l e .
1 0 .  Len S e r i e s
W ell  d r a in e d ,  m o d e r a te ly  s l o p i n g  and m o d er a te ly  s t e e p ,  
loamy s o i l s .  Formed under g r a s s  and i n  c a l c a r e o u s ,  v e ry  g r a v e l l y  
loam on h ig h  b en ch es^  The a v e r a g e  mean s o i l  tem p eratu re  i s  about  
46°F  (a n n u a l)  and 62 F d u r in g  th e  summer. A nnual p r e c i p i t a t i o n  
r e c e i v e d  i s  1 5 -1 9  in c h e s  w ith  l e s s  th an  a 90 day grow ing s e a s o n .
The s u r f a c e  l a y e r  (A h o r iz o n )  i s  a g r a y ish -b r o w n  loam ab ou t  
5 i n c h e s  t h i c k .
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1 1 . T ro p a l S e r i e s
C o n s i s t s  o f  w e l l  d r a in e d ,  m o d er a te ly  s t e e p  and v ery  s t e e p ,  
c a lc a r e o u s  loamy s o i l s  10 to  20 In ch es  t h i c k  o v e r  hard b ed ro ck .  
Formed under g r a s s  In  c a lc a r e o u s  g r a v e l l y  loam on r e s i d u a l  
u p la n d s .  Mean ann ual s o i l  tem p era tu re  I s  abou t 4 5 °  F w ith  an 
I n c r e a s e  to  5 8 °  F In  th e  summer. Annual p r e c i p i t a t i o n  a v era g es  
1 0 -1 4  In c h e s  w ith  a  f r o s t - f r e e  p e r io d  o f  l e s s  than 100 d a y s .
S u r f a c e  l a y e r  (A h o r iz o n )  I s  a l i g h t  b r o w n ish -g ra y  g r a v ­
e l l y  loam a b o u t  3 In ch es  t h i c k .  W eathered c a lc a r e o u s  bedrock
c o n s l t u t e s  th e  b a s e .
1 2 . Maukey S e r i e s
C o n s i s t s  o f  w e l l  d r a in e d ,  v e r y  g e n t l y  s l o p i n g  to  s t e e p ,  
loamy s o i l s  on u p la n d s .  Formed under g r a s s e s  and In  c a lc a r e o u s  
m a t e r i a l s  w ea th ered  from g r a v e l l y  loam. The mean annual s o i l  
tem p era tu re  I s  ab o u t 4 2 °  F. Annual p r e c i p i t a t i o n  a v e ra g e s  
1 5 -1 9  In c h e s  w ith  l e s s  than 90 f r o s t  f r e e  d a y s .
S u r f a c e  l a y e r  (A h o r iz o n )  I s  g r a y ish -b r o w n  loam In  upper
5 In c h e s  w i t h  low er  7 In c h e s  b e in g  a l i g h t  gray g r a v e l l y  loam.
S o i l  r e s t s  on a sh -cem en ted  c o n g lo m e r a te  a t  abou t 48 In ch es  
b e lo w  s u r f a c e .
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A P P E N D I X  D
COMPOSITION OF THE SEVEN RANGE TYPES 
FOUND ON THE ROCK CREEK WINTER RANGE
(From th e  1965 Range R eport o f  R ob ert Hium, 
Bureau o f  Land Management -  u n p u b l is h e d )
N o te :  The a b b r e v i a t i o n s  u sed  r e p r e s e n t  th e  f i r s t  two l e t t e r s  o f
th e  g e n e r i c  and s p e c i f i c  name and can be i d e n t i f i e d  from  
th e  l i s t  on p ages  42 and 4 3 .  Thus, Fe id  would be  
F e s t u c a  id a h o e n s i s  or Idaho F e s c u e .
Number 1
Type : Logged ( s e l e c t i v e  c u t )  t i m b e r - g r a s s - f o r b  range
P e r c e n t  u s a b l e  f o r  g r a z in g :  80% (20% tim b er  and w i n d f a l l )
G rass  (35%) Ag sp  






Trace o f : Po pr
Po s e  + o th e r s
Da i n  
S t  CO 
Br t e
10%
F orbs (40%) Ac l a  5%
Lu c a  5%
Ar CO 5%
Ci vu 5%
Ta o f  5%
S o l id a g o  s p .  5%
Trace o f :  Fr v e  +
Er CO o t h e r s
P o t e n t i l l a  s p .  = 10%
Shrubs (25%) Ro wo 5%
Sy a l  15%
T race o f  : Ar f r
Ar t r  +  o th e r s = 5%
A crea g e  on s h e e p  ra n g e :  420  a c r e s
R a t in g :  1 0 .7  a c r e s /A n im a l  U n it  Month, or  39 AUM's
■93-
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Number 2
Type: S t e e p ,  d r y ,  s o u th  s l o p e  g r a s s - f o r b  range
P e r c e n t  u s a b le  f o r  g r a z in g :  95% ( 5 % s l o p e )
G rass  (45%)
Forbs (55%)
Fe id 15% Trace o f  : S t C O
Ko c r 1 0 % Carex + o th e r s  = 5%
Ag sp 1 0 %
Fe s c 5%
E r ig  s p . 1 0 % Trace o f : Ac l a
Po t e 5%
Lu c a 5% Ar C O  + o th e r s  = 5%
An r o 15%
Ba s a 15%
Shrubs (0%) T race o f : Ar t r  
Ch ry 
Ar f r
A crea g e  on sh e e p  ran ge:  293 a c r e s
R a t in g :  3 . 0  a c r e s  per AUM or  109 AUM's
Number 3
Type: M a rg in a l d e n s e  f o r e s t  range
P e r c e n t  u s a b l e  f o r  g r a z in g :  50% (40% t im b e r ,  10% s l o p e )




Trace o f; Ag sm 
Poa sp p .  
Fe id  
Fe sc  
Ag sp  
S t  r i
+  o th e r s  
= 5%
Forbs (45%) Fr v e  





T race o f  : Ta O f  
Hi a l  
Ge v i  
Ac l a  
Er gr
+  O t h e r s  = 15%





A c rea g e  on sh e ep  ra n g e :  o v e r  1 ,5 0 0  a c r e s
R a t in g :  3 3 .2  acres/AUM or a t  m ost 30 AUM's
Ps me
P i CO + o th e r s  = 5% 
Ro sa
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Number 4
Type: Climax grass range with invaders
Percent usable for grazing: 100%
G rass  (65%) Fe id 15% Trace o f : Ag sm
Fe s c 2 0 % Br te
Ag sp 15% Dant spp + o th e r s = 5%
Ko c r 5% S t C O
S t C O 5%
F orbs (25%) Lu c a 1 0 % Trace o f ; Ac l a
Ar C O 5% Ge v i




Shrubs (10%) Ar t r 5%
Ch ry 5%
A crea g e  on sh e ep ra n g e : 320 a c r e s
R a t in g :  1 . 4 acres/AUM o r  229 AUM's
Number 5
l ÿ p e : O verused  g r a s s - s a g e b r u s h  range
P e r c e n t  u s a b l e  fo r  g r a z in g :  100%
G rass (45%) Ag sp 1 0 % Trace o f : Ag sm
S t C O 5% Dant s p p .+  o th e r s = 5%
Ko c r 5% Br t e
Fe id 1 0 %
Fe s c 5%
Br ma 5%
Forbs (15%) Lu ca 5% Trace o f : Hi a l
Fr ve  
Ac tu  
E r ig  sp  
So l i  
An ro  
Ge v i  
Ta o f
+ o th e r s  = 1 0 %
Shrubs (40%) Ar t r  30%
Ch v i  10%
A crea g e  on s h e e p  ran ge:  6 6  a c r e s
R a t in g :  2 . 2  acres/AUM o r  30 AUM's
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Number 6
lype: Overused grass range that is coming into forbs
Percent usable for grazing: 100%
G rass (40%) Ag sp 1 0 % Trace o f : Ag sm
Fe i d 1 0 % Ko c r
Da un 1 0 % Br te
S t r i
Ca re
F orbs  (50%) Lu c a 1 0 % T race o f : Po t e
Ac l a 5% Tr ag
Ch v i 5%
An ro 1 0 %
E r ig  sp 5%
Ba s a 5%
Shrubs (10%) Ch ry 5% T race  o f : Ar t r
A c rea g e  on s h e e p  r a n g e :  562  a c r e s
R a t in g :  3 . 5  acres/AUM o r  149 AUM’ s
Number 7
+ o th e r s 10%
= 10%
Ar f r  + o t h e r s  = 5%
Type : Dry s o u t h  s l o p e  g r a s s la n d
P e r c e n t  u s a b l e  f o r  g r a z in g :  95% (5% s l o p e )
G rass  (35%) Fe id  
Ag sp  




Trace o f :  Ko c r
Ag sm
Da un + o t h e r s  
Dant sp p .  = 10% 
Br te
F orbs (45%) Lu ca  
Ba s a  
Ch v i  







Trace o f  : Ar CO + o th e r s 10%
Shrubs (20%) Ar t r  10%
Ch ry 5%
Trace o f: Ar f r  + o th e r s  = 5%
A c rea g e  on sh e e p  r a n g e :  506 a c r e s
R a t in g :  3 . 8  acres/AUM or 132 AUM's
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Number 8
Type: High grass forb range
Percent usable for grazing: 95% (5% slope)
G rass  (45%) Ag sp 15%
Fe id 1 0 %
Ko c r 5%
Fe s c 5%
F orb s (50%) Lu c a 1 0 %
Ac l a 5%
An ro 5%
Ba s a 5%
E r ig  sp 1 0 %
Ta o f 5%
Shrubs (5%)
A c rea g e  on  sh eep  r a n g e : 610  a c r e s
R a t in g :  3 . 1 acres/AUM or 203 AUM'
Number 9
Type: Sou th s l o p e  g r a s s  ra n g e
P e r c e n t  u s a b l e  f o r  g r a z in g :  100%




Br t e 5%
Forbs (40%) Lu ca 1 0 %
Ta o f 5%
E r ig  sp 5%
An ro 5%
Shrubs (5%) Ch ry 5%
A c rea g e  on sh eep  ra n g e; 2 0 0  a c r e s
Trace o f ; Ag sm
S t  C O  + o th e r s  = 10%
Trace and o t h e r s  = 10%
T race  o f ;  Ch ry
Ps roe +  o t h e r s  = 5% 
Ju s c
Trace and o t h e r s  = 10%
Trace o f :  Ac la  +  o t h e r s  = 15%
R a t in g :  2 . 0  acres/AUM or 100 AUM's
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